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Fighting  the  Fire  at  the  Homestake  Mine 

Men  Fought  the  Fire  with  Hose  at  First;  Then  Smothering  the  Fire 
with  Steam  Was  Attempted;  Finally  Flooding  Became  Necessary 

^  BRUCE  YATES* 

The  orebody  of  the  Homestake  mine  lens-shaped  orebody ;  the  fingers  pitch  ed,  where  they  had  been  undercut,  by  tim- 
inay  be  likened  to  an  enormous  chimney,  toward  the  south.  One  of  these  large  ber  crib-work  or  bulkheads  from  lo  to 
Near  the  surface  this  chimney  is  very  ir-  fingers  on  the  soo-ft.  level,  called  “No.  i8  ft.  high.  The  sill-floor  of  this  stope 
regular,  for  a  plan  of  any  of  the  upper  5  stope,”  extends  about  400  ft.  further  contains  1260  sets  covering  an  area  of 
levels  shows  many  large  “fingers”  branch-  south  than  the  corresponding  finger  on  45,360  sq.  ft.,  for  the  sets  are  6  ft.  square, 
ing  out  from  the  main  body.  To  some  the  400-ft.  level;  this  is  about  10  ft.  high  Before  much  of  the  ore  was  mined,  the 
extent  tliis  is  also  true  of  the  lower  lev-  at  the  extreme  south  end,  but  gradually  stope  caved,  crushing  the  bulkheads  until 
els.  These  fingers  extend  much  further  increases  in  hight  until,  near  the  north  they  were  not  over  6  ft.  high  and  in 
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from  the  main  body  on  some  levels  than 
on  others,  which  fact  makes  the  sill-floors 
vary  greatly  in  outline  on  the  different 
levels;  sometimes  this  gives  a  mistaken 
idea  as  to  the  amount  of  ore  between  any 
two  levels.  The  slate  foot  and  hanging 
walls  arching  over  the  top  produce  a 

•Assistant  chief  engineer  of  the  Ilome- 
Mining  Company,  T^ead,  South  Dakota. 

Note — Abstract  of  an  article  in  F.nuincer- 
i»<i  Vcics,  .Tan.  2,  1908. 


end,  the  ore  is  continuous  to  the  level 
above. 

This  stope  was  first  worked  during  the 
years  1896  and  1897.  At  that  time  the 
entire  sill-floor  of  all  stopes  was  cut 
out  and  timbered  with  square  sets.  When 
the  stope  was  too  large  to  be  worked  as 
one  above  the  “sill,”  small  stopes  were 
carried  up  with  pillars  of  solid  ore  be¬ 
tween  them.  These  pillars?  were  support- 


some  places  had  the  appearance  of  a  solid 
piece  of  timber. 

The  levels  above  the  500-ft.  were  also 
worked  in  this  manner.  Some  of  the 
stopes  were  filled  with  waste,  but  many 
caved.  In  all  cases  the  timber  was  left 
in;  therefore  the  entire  stope  area  is  a 
mass  of  loose  rock  and  timber,  while 
scattered  through  this  are  numerous  bulk- 
head.'  built  years  ago  to  support  pillars 
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of  ore  while  the  adjacent  stopes  were  smoke  had  cleared  away  to  make  the  gj-g  supplied  with  water  through  a 


being  worked.  By  referring  to  the  map, 
reproduced  in  Fig.  i,  and  from  what  has 
been  said,  some  idea  may  be  obtained  of 
the  amount  of  timber  within  reach  of  the 
fire.  It  should  be  mentioned  here  that 
this  method  of  mining  has  been  discon¬ 
tinued  and  another  method  substituted 
whereby  very  little  timber  is  used. 

During  the  years  1900  and  1902  two 
small  stopes  were  worked  in  one  of  the 
pillars  of  No.  5  stope,  but  both  caved 
before  they  could  be  filled  with  waste. 

A  drift,  an  extension  of  No.  4  crosscut 
(see  map),  was  being  opened  through 
these  caved  stopes  in  order  to  reach  a 
certain  point,  over  No.  4  stope  on  the 
600-ft.  level,  which  was  ready  to  be 
filled;  it  was  in  this  drift  that  this  fire 
started. 

The  deepest  working  of  the  mine  is 
the  Ellison  shaft,  which  has  reached  the 
1700-ft.  level.  More  or  less  stoping  and 
development  work  have  been  done  on  all 
the  levels  above  that.  There  are  approxi¬ 
mately  50  miles  of  underground  tracks, 
and  the  space,  from  which  ore  has  been 
removed,  is  only  a  little  less  than  200,000,- 
000  cu.  ft.  There  are  six  regular  working 
shafts  reaching  the  8oo-ft.  level,  four  of 
these  extend  to  the  900-ft.  level, 
three  to  the  iioo-ft  level  and 
two  to  the  1250- ft.  level,  while  the  El¬ 
lison  has  reached  a  depth  of  1700  ft. 
All  of  these  shafts  are  connected  by 
drifts;  there  are  numerous  air  shafts  and 
waste  and  ore  raises  connecting  the  dif- 
rerent  levels.  From  every  stope  from 
one  to  four  raises  have  been  driven  to  the 
level  above  for  ventilation  and  also  in 
order  that  waste  can  be  dumped  down 
them  to  fill  the  stope  when  the  ore  has 
been  removed. 

Ventilation  is  good  in  all  parts  of  the 
mine,  some  of  the  shafts  being  “down¬ 
cast”  and  some  “up-cast.”  In  fact,  there 
are  so  many  openings  from  level  to  level 
that  it  was  not  considered  practicable  to 
seal  up  the  part  of  the  mine  where  the 
fire  was  burning;  indeed  the  air 'courses 
are  so  intricate  that  the  gases  of  com¬ 
bustion  were  rapidly  carried  to  all  parts 
of;  the  mine.  The  workings  above  the 
Soo-ft.  sill  floor  are  connected,  by  old 
raises  and  caved  ground,  with  the  large 
open  cut  which  covers  the  entire  length 
of  the  underground  workings. 

Origin  and  Discovery  of  the  Fire 
The  fire  started  some  time  between  4 
and  5  p.m.  on  March  25,  1907.  Two 
miners  were  driving  the  drift  described 
above  and  it  is  presumed  that  the  timbers 
of  tbe  bulkhead,  some  of  which  were  very 
dry,  were  set  on  fire  by  the  flame  from 
the  blast  or  by  a  piece  of  burning  fuse. 
It  is  not  definitely  known  when  the  blast 
was  fired.  The  miners  reported  that  they 
blasted  at  three  minutes  after  4  o’clock 
and,  in  accordance  with  the  rules  of  the 
company,  went  into  the  drift  after  the 


usual  examination  for  any  incipient  hre 
or  “missed  hole.” 

The  fire  was  discovered  by  a  watchman 
shortly  after  5  o’clock.  On  leaving  the 
500-ft.  station  of  the  Golden  Prospect 
shaft,  he  discovered  smoke  coming  along 
the  foot-wall  drift.  By  reference  to  the 
map  it  will  be  seen  that  the  natural  air 
currents  are  toward  the  Golden  Prospect 
shaft  from  the  region  of  the  fire.  The 
watchman  at  once  turned  in  an  alarm,  and 


P 

FIG.  1.  MAP  OF  SQO-FOOT  LEVEL,  HOMESTAKE 
MINE,  SHOi^NG  WHERE  THE 
FIRE  'started 


in  a  short  time  men  from  all  parts  of 
the  mine  were  summoned  to  help  fight  the 
fire. 

Early  Efforts  to  Reach  the  Fire  With 
Water 

The  air  pipes  in  nearly  all  parts  of  the 
mine  are  so  connected  with  a  series  of 
water  tanks  located  at  the  Ellison  shaft, 
that  water  may  be  turned  into  them  by 
shutting  off  the  air  from  a  certain  line 
and  opening  a  valve  in  the  pipe  connected 
to  a  tank.  In  this  way  water  may  be 
conducted  to  the  most  distant  parts  of 
the  mine  in  a  very  short  time.  These 
tanks  are  located  on  every  fourth  level. 


6-in.  pipe  from  the  main  reservoir.  The 
air  pipe,  however,  had  been  removed  from 
the  foot-wall  drift  on  the  500-ft.  level; 
for  the  crosscuts  through  the  stopes  were 
constantly  settling,  so  that  the  pipe  pulled 
apart  and  leaked.  For  this  reason  it  was 
necessary  to  lay  hose  from  the  500-ft. 
station  of  the  Golden  Star  shaft,  which 
was  the  nearest  point  to  which  water 
could  be  brought  in  pipes. 

Two  lines  of  hose  were  laid  to  the  scene 
of  the  fire;  one  to  the  west  side  along 
the  foot-wall  drift  into  No.  4  crosscut, 
which  was  the  only  direct  entrance  to  the 
fire ;  the  other  to  the  east  side,  by  way  of 
the  main  hanging-wall  drift  and  a  cross¬ 
cut  through  Nos.  3  and  4  stopes. 

It  was  hoped  that  the  east  line  might  be 
carried  down  through  a  winze  to  the  top 
of  No.  4  stope  on  the  600-ft.  level,  and 
thence  up  through  a  raise  to  the  fire. 
This  was  never  accomplished,  for  the 
smoke  which  filled  the  crosscut  could  not 
be  driven  back  to  the  winze,  although  the 
men  sprayed  the  crosscut  with  water  from 
the  hose,  under  a  pressure  of  more  than 
200  lbs.  per  sq.  in.  The  men  who  were 
fighting  the  fire  in  No.  4  crosscut  were 
greatly  hindered  by  the  bursting  of  the 
hose,  and  were  compelled  to  retreat  sev¬ 
eral  times  to  replace  the  broken  hose. 

.AS  nearly  all  the  smoke  and  gas  came 
out  through  this  crosscut,  it  was  neces¬ 
sary  to  build  a  brattice  so  that  the  gas 
and  smoke  could  be  forced  out  on  one 
side  while  the  men  worked  on  the  other. 
Sixty  feet  of  this  brattice  was  built  with 
considerable  difficulty;  it  was  necessary 
to  spray  the  workmen  constantly  with 
water  as  they  worked.  The  brattice  en¬ 
abled  the  men  to  check  the  progress  of 
the  fire  until  a  water  pipe  was  laid  to 
replace  the  hose,  which  could  not  be 
trusted. 

An  air  pipe  was  laid  along  with  the 
water  pipe.  Valves  and  hose  connections 
were'  placed  in  the  air  pipe  about  every 
third  length.  Each  pipe  line  was  approx¬ 
imately  1000  ft.  long.  The  laying  of  the 
air  pipe  was  made  necessary  owing  to 
the  formation  of  carbonic  acid  gas,  which 
found  its  way  through  the  old  stopes 
into  the  No.  i  crosscut  and  the  foot-wall 
drift,  and  later  to  all  parts  of  the  mine. 
The  gas  spread  so  rapidly  that  the  men 
were  greatly  hindered  in  the  work  of  lay 
ing  the  pipe  lines,  and  it  became  neces¬ 
sary  for  them  to  work  in  relays  of  15 
minutes,  each  relay  being  in  charge  of  a 
foreman.  When  relieved,  each  relay  pro¬ 
ceeded  at  once  to  the  shaft  and  was  hoist¬ 
ed  to  the  surface,  where  the  men  could 
breathe  pure  air  until  their  turn  came  to 
go  below. 

An  attempt  was  made  to  close  all  open¬ 
ings  into  the  crosscut  and  the  foot-wall 
drift.  The  roof  and  sides  of  the  cross¬ 
cut  were  boarded  up  tight  with  i-in. 
boards  and  battens.  In  closing  a  drift. 
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the  usual  imlliod  was  to  stand  3x4-in.  fire  burning  out  some  of  the  timbers  of 
uprights,  with  i-in.  Iroards  nailed  on  both  the  stope  below,  so  that  the  water  caused 
sides,  the  space  between  being  filled  with  ^the  fill  to  settle, 
wet  clay.  A  cheaper  and  quicker  method 
used  in  some  places  was  to  nail  the  boards 
on  one  side  only,  in  the  manner  of  lap 
siding,  but  upside  down,  the  ledge  formed 
by  the  lap  being  daubed  with  clay  to 
make  the  joint  air-tight. 

As  the  air  in  the  Golden  Star  shaft 


the  south  side  of  the  brattice  was  first 
sealed  up  with  boards  and  clay,  a  small 
trap  door  on  hinges  being  provided  so 
that  observation  might  later  be  made  as 
to  the  effect  of  the  steam.  A  narrow 
slot  about  6  in.  wide  was  then  sawed 
through  the  brattice  boards  just  in  front 
of  the  part  already  closed,  and  3x4-in. 
pieces  were  shoved  through  this  slot  until 
they  were  tight  against  the  further  wall 
and  one  on  top  of  another  until  the  back 
of  the  crosscut  was  reached.  The  open¬ 
ings  left  at  the  top  and  bottom,  owing 
to  the  unevenness  of  the  rock,  w'ere  then 
closed  with  bags  of  clay  and  cotton  blank¬ 
ets.  In  order  to  accomplish  this  last 
task,  a  hole  large  enough  to  admit  a 
man  was  cut  through  the  brattice  and 
covered  with  a  trap  door.  A  man  carry¬ 
ing  a  bag  of  clay  would  pass  through 
this  door  and  push  the  clay  into  the 
opening,  while  a  comrade  would  play  a 
stream  of  air  arpund  his  head  to  keep 
away  the  smoke  and  gas.  When  the 
.Xo,  4  crosscut  was  closed,  the  air  pipe 
was  extended  along  the  foot-wall  drift 
until  the  next  crosscut  was  reached;  this 
was  closed  in  a  similar  manner,  as  was 
each  in  turn  until  all  were  closed. 

soon  as  these  openings  were  closed, 
a  door  was  placed  in  the  drift  leading 
to  the  Golden  Prospect  shaft  which  turned 
the  strong  air  current,  coming  from  the 
north,  down  the  footwall  drift.  This 


Thk  Attempt  to  Smother  the  Fire  ' 
With  Steam 

When  it  was  found  that  the  fire  could 
not  be  reached  with  water,  it  was  decided 
to  close  up  all  openings  into  the  fire  area 
on  this  level  and  endeavor  to  smother 


te.mi'okakv  imi’E  from  city  mains  to  the  ope.n  cut  of  the  home.stake  mine 


(which  is  •*up-caat,’'  and  through  which 
the  men  were  lowered  )  was  charged  with 
a  considerable  percentage  of  gas,  an  air; 
lock  was  built  near  the  500-ft.  station- 
in  which  the  men  could  stop  for  a  few 
minutes  on  the  way  to  and  from  the  hre. 

This  lock  was  made  by  closing  a  part  of 
the  drift  with  doors,  the  air  inside  being 
kept  pure  by  the  admission  of  compressed 
air.  .\  man  was  stationed  in  this  lock 
whose  duty  it  was  to  issue  a  check  to  each 
ihaii  as  he  passed  through  the  lock  on 
the  way  to  the  fire,  and  to  see  that  all 
checks  were  handed  back  when  the  relay 
returned.  In  this  way  it  was  almost  im- 
imssible  for  a  man  overcome  by  gas  to 
lie  left  behind  without  being  missed  in 
time  to  be  safely  rescued. 

.\fter  the  pipe  lines  were  finished  an 
attempt  was  made  to  get  at  close  quar 
ters  W'ith  the  fire.  The  two  men  at  the 
nozzle  were  provided  with  leather  hel¬ 
mets,  which  were  fed  with  compressed 
air  from  the  air  main  through  a  small 
hose.  These  helmets  were  made  by  the 
company’s  harnessmaker,  and  fitted  up  at  the  fire  by  introducing  steam.  It  was 
the  machine  shop.  With  these  the  men  thought  that  the  vapor  might  find  its 
succeeded  in  getting  close  to  the  fire,  and  way  through  the  caved  rift  and  thus 
were  doing  effective  work  when  the  cross-  reach  all  parts  of  the  fire.  The  openings 
cut  began  to  cave  behind  them  and  they  most  difficult  to  close  were  Nos.  4  and  5 
were  forced  to  retreat.  Soon  after  this  crosscuts;  the  opening  along  the  north 
the  crosscut  became  completely  filled,  so  side  of  the  brattice  in  No.  4  crosscut 
that  a  part  of  the  fire  was  entirely  shut  was  a  veritable  smoke  flue.  The  greater 
off  from  further  access.  The  caving  pi  part  of  one  night  was  taken  to  close  this 
this  crosscut  was  no  doubt  caused  by  the  opening.  That  part  of  the  crosscut  on 


.MEN  with  air  HEI.MET.S,  READY  TO  GO  D0>VN  AT  THE  ELLISON  SHAFT 


effectually  cleared  the  gas  from  the  drift 
so  that,  during  the  remainder  of  the  fire 
fighting,  men  could  work  here  for  the 
full  8-hr.  shift.  But  closing  these  open¬ 
ings  on  the  500-ft.  level  did  not  confine 
the  gas,  for  it  found  its  way  upward 
through  the  caved  ground  to  the  upper 
levels  and  thence  downward  through  No. 
4  stope  to  the  600-ft.  level  and  to  the 
other  parts  of  the  mine. 
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The  steam  was  furnished  by  the  regu¬ 
lar  battery  of  boilers  at  the  Golden  Pros¬ 
pect  shaft.  The  steam  pipe  was  con¬ 
nected  to  the  air  pipe  at  the  surface,  and 
the  steam  conducted  down  the  shaft  to 
the  500-ft.  level  and  thence  to  the  No,  4 
crosscut  through  the  regular  air  pipe. 
A  considerable  length  of  this  pipe  had 
to  be  re-laid  because,  as  has  been  said 
before,  the  air  pipe  liad  been  removed 
from  the  footwall  drift.  No  unusual 
dih'iculties  were  encountered  in  this  part 
of  the  work,  except  that  several  joints 
of  the  air  pipe  in  the  shaft  leaked  badly 
when  the  steam  was  turned  on  and  had 
to  have  new  gaskets.  The  Golden  Pros¬ 
pect  shaft,  being  upcast,  carried  consider¬ 
able  gas;  this  added  to  the  difficulty  of 
repairing  the  leaky  joints. 

Steam  was  turned  into  No.  4  cross¬ 
cut  for  days.  It  is  presumed  that 
some  of  the  steam  condensed  in  the  pipe 
before  it  reached  the  tnd,  but  the  pipe 


kept  going  until  the  morning  of  April  2. 
During  the  previous  night  the  engineer 
and  his  assistant  attended  to  their  duties 
protected  by  helmets.  They  worked  in 
4-hr.  shifts,  and  reported  by  telephone 
every  20  minutes  so  that  it  would  be 
known  that  they  were  all  right.  About 
to  a.m.  on  .\pril  2,  those  on  the  surface 
failing  to  get  a  report  at  the  regular  time, 
a  rescue  party  was  sent  down,  who  found 
both  men  nearly  exhausted.  They  were 
brought  to  the  surface  and  the  pumps 
were  abandoned.  From  this  time  until 
it  was  decided  to  flood  the  mine,  the 
water  was  kept  down  by  500-gal.  skips 
installed  at  the  B.  &  M.  shaft. 

Work  of  thk  Hospital  Corps 

Before  passing  on  to  the  further  de 
scription  of  the  fire  fighting,  it  may  be  of 
interest  to  say  something  about  the  work 
of  the  hospital  corps  in  taking  care  of  the 
men  overcome  by  gas.  A  temporary 


tions  there,  a  man  takes  in  at  a  breath 
fully  16  per  cent,  less  oxygen  than  at  sea 
level.  .\ny  diminution  of  the  supply  of 
oxygen  is  therefore  more  serious  than  at 
lower  altitudes. 

We  found  that  there  were  no  serious 
conditions  following  the  effect  of  the 
gas.  There  were  a  few  cases  of  bron¬ 
chitis  for  a  few  days,  but  we  attributed 
this  more  to  the  smoke  than  the  gas. 
One  case  coughed  blood  for  24  hours. 
Some  were  unconscious  for  two  hours, 
but  came  out  all  right  without  any  seri¬ 
ous  results.  There  were  no  fatal  cases 
during  the  tire,  nor  any  since  attributed 
to  it. 

The  emergency  hospital  was  establi.died 
on  Marcli  26,  and  was  kept  open  night 
and  day  until  .April  2. 

.Advancino  Drifts  Through 
Rf-u-hot  Rock 

.An  exi»loring  party  made  an  investiga- 


2000-GAI..  SKIP  USED  AT  ELLISON  SHAFT  WATER  CO-MINC.  OUT  OF  NORTH  END  TUN-  OPEN  CUT,  UO.MESTAKE  .MINE,  SHOWING  WA- 
FOR  HOISTING  WATER  NEL  SHOWING  FOAM  CAUSED  BY  GAS  TER  FROM  TEMPORARY  PIPE  LINES 


where  it  entered  the  door  at  the  crosscut 
was  hot  enough  to  bake  the  clay  in  the 
joints,  so  that  it  required  constant  wetting 
to  keep  the  joints  from  leaking  gas. 

During  the  14*4  days  from  the  breaking 
out  of  the  fire  until  the  steam  was  turned 
off,  the  mine  foreman  and  his  assistants 
were  making  heroic  efforts  to  keep  up 
mining  operations  on  the  lower  levels, 
but  the  gas  finally  drove  them  out  of 
every  part  of  the  mine  except  the  ex¬ 
treme  north  end,  where  a  very  strong 
current  of  air  from  the  surface  held  the 
gas  back.  One  mule  on  the  loo-ft.  level, 
ore  on  the  looo-ft.  level,  and  two  horses 
on  the  1250-ft.  level  were  lost  on  account 
of  the  gas  spreading  so  rapidly  that  they 
could  have  been  rescued  only  at  great 
risk  to  the  lives  of  the  men. 

The  main  pump  located  on  the  1100- ft. 
level  near  the  Golden  Star  shaft,  was 


hospital  was  opened  in  the  “change  house,” 
where  one  doctor  was  always  in  attendance 
and  sometimes  two  were  kept  busy.  Re¬ 
storatives  and  emetics,  and  such  instru¬ 
ments  as  might  be  needed  in  an  emergency, 
were  kept  handy.  .A  mess  was  also 
established  in  a  part  of  the  same  building, 
where  substantial  food  was  served  at  all 
hours,  night  and  day. 

In  considering  the  effects  of  gas  it  is 
important  to  remember  that  the  collars  of 
the  principal  shafts  of  the  Homestake 
mine  are  at  an  average  hight  of  about 
a  mile  above  sea  level,  so  that  the  work¬ 
ings  above  that  point  at  which  the  fire 
broke  out  are  at  an  average  elevation 
of  5000  ft.,  corresponding  to  a  barome¬ 
tric  pressure  of  about  25  in.  of  mercury. 
This  means  that  the  atmosphere  has 
only  five-sixths  of  its  normal  density,  or, 
in  other  words,  under  ordinarv  condi¬ 


tion  at  No.  4  crosscut  soon  after  the 
steam  was  turned  off.  No  fire  could  be 
seen,  and  the  temperature  inside  of  the 
door  was  found  to-be  94  deg.  Fahrenheit. 
In  order  to  determine  what  the  fire  was 
doing  or  had  done,  the  door  and  brattice 
in  the  crosscut  were  taken  down  and  men 
were  put  to  work  to  re-open  the  crosscut 
through  the  cave. 

Before  this  work  had  progressed  very- 
far  a  piece  of  burning  timber  was  dis¬ 
covered  in  a  small  drift  leading  north 
about  20  ft.  Another  gang  of  men  was 
set  to  work  to  open  this  drift  with  the 
hope  of  finding  some  part  of  the  stope 
timbers  still  standing  which  would  give 
a  chance  to  get  at  the  fire  and  discover 
its  extent.  When  these  drifts  had  been 
advanced  about  20  ft.,  the  temperature 
began  to  rise,  and  in  a  short  time  red-hot 
rock  was  encountered  in  the  faces  of 
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both  drifts.  The  timber  had  been  practi¬ 
cally  all  consumed,  and  only  occasionally 
would  a  shovelful  of  charcoal  be  found. 

One  large  quartz  boulder  weighing  per¬ 
haps  300  lbs.,  which  rolled  down  into  the 
drift,  was  so  hot  that  after  a  stream 
of  water  had  been  playing  directly  on 
it  for  five  minutes,  it  still  appeared  red 
in  the  center,  and  when  broken  open  was 
almost  at  a  white  heat  in  the  center.  The 
work  of  mining  red-hot  rock  was  kept 
up  for  13  days,  during  which  time  1782 
carloads  of  rock  was  taken  out  of  the 
two  drifts,  nearly  all  of  which  had  to 
be  cooled  with  water  before  it  could  be 
handled.  No  determinations  of  the  rock 
temperatures  were  made,  but  it  is  safe  to 
say  that  temperatures  of  1500  deg.  Fah¬ 
renheit  existed.  The  men  loading  the  cars 
and  timbering  the  drifts  worked  in  short 
relays,  two  men  loading  a  car  and  push¬ 
ing  it  out  to  the  main  track  while  two 
fresh  men  would  take  the  empty  car  in 
and  load  it. 

Some  water  was  constantly  dripping 
from  the  backs  of  the  drifts.  This  prob¬ 
ably  came  from  the  surface,  as  two  pipe 
lines  and  several  lines  of  hose  had  previ¬ 
ously  been  laid  to  the  open  cut  just  above 
the  location  of  the  fire,  with  the  idea  that 
some  of  the  water  might  find  its  way 
down  to  the  fire.  Some  of  this  did  reach 
the  fire,  and,  on  its  way  down  through 
the  warm  rock,  was  heated  until  it  was 
quite  uncomfortable  to  the  bare  hand. 

i\t  times  when  the  rock  “hung  up” 
ahead  of  the  drift,  masses  of  red-hot 
rock  could  be  seen  12  or  15  ft.  above  the 
back  of  the  drift.  In  order  to  cool  these 
places  a  hose  was  fastened  to  the  tim¬ 
bers,  pointing  toward  the  center  of  the 
masses;  then,  when  all  were  safely  away, 
the  water  was  turned  on.  The  water 
striking  the  red-hot  rock  would  cause 
a  great  rush  of  steam  into  the  drift, 
which  would  sometimes  force  the  work¬ 
men  to  retreat  100  ft.  or  more.  The 
cold  water  would  break  the  rock  and 
cause  it  to  “run.” 

.^s  the  work  of  drifting  seemed  too 
slow  to  accomplish  any  good,  an  attempt 
was  made  to  start  a  raise  in  the  footwall 
in  order  to  get  above  the  fire.  But  this 
had  to  be  abandoned,  as  the  concussion 
from  the  blast  knocked  down  all  the 
doors  and  brattices  and  allowed  the  gas 
to  escape  into  the  footwall  drift. 

Flooding  the  Mine 

After  these  various  attempts  to  reach 
and  subdue  the  fire  had  failed,  it  was 
decided  to  flood  the  mine.  Various  pre¬ 
dictions  were  made  by  both  experienced 
and  inexperienced  mining  men  as  to  the 
disastrous  results  of  this  course.  One 
man  of  considerable  prominence  in  West¬ 
ern  mining  predicted  the  destruction  of 
the  mine  by  explosions  when  the  water 
should  reach  the  fire.  However,  those  in 
authority,  after  due  consideration,  de¬ 
cided  this  was  the  only  course  remaining. 


Therefore,  on  April  18,  the  skips,  which 
had  been  used  to  clear  the  mine  of 
water,  were  stopped  and  the  water,  which 
had  previously  been  turned  into  the  open- 
cut,  and  the  underground  water,  was 
allowed  to  fill  the  lower  workings. 

On  the  morning  of  April  22,  the  men 
were  ordered  out  of  the  mine,  and  all 
mining  operations  were  stopped.  By  this 
time  the  water  had  risen  to  the  1250-ft. 
level.  The  machine-shop  force  immediate¬ 
ly  started  to  make  skips  for  all  the  hoists, 
and  to  get  the  hoisting  engines  in  shape 
for  the  unwatering.  Work  was  under¬ 
taken  to  secure  all  the  available  water 
for  filling  the  mine,  and  was  carried  on 
with  all  possible  speed.  Pipes  were  laid 
from  the  regular  mill  and  city  mains  to 
the  open  cut,  and  water  pipes  leading 
into  the  mines  were  opened.  The  quan¬ 
tity  of  water  available  from  the  regular 
supply  when  all  the  mills  were  stopped, 
which  was  .April  23,  was  1280  cu.ft.  per 
minute. 

One  of  the  temporary  pipe  lines  is 
shown  in  an  accompanying  illustration. 
The  first  part  of  the  line  is  made  up  of 
short  lengths  of  12-in.  cast-iron  pipe, 
while,  farther  along,  curved  pieces  4  ft. 
long  are  laid  with  sleeve  joints  calked 
with  oakum  and  lead.  When  all  the  12- 
in.  pipe  on  hand  was  used,  a  reducer  was 
put  on  and  the  line  was  finished  with 
8- in.  pipe. 

The  season  had  been  very  dry  up  to 
this  time,  which  is  very  unusual  for  the 
Biack  Hills.  Whitewood  creek  w’as  flow’- 
ing  only  about  100  cu.ft.  per  min. 
However,  snows  or  rains  might  be  ex¬ 
pected  at  any  time,  and  it  was  decided 
to  build  a  flume  to  carry  the  water  of 
the  creek  into  the  mine  through  the 
Savage  tunnel.  The  mouth  of  this  tun¬ 
nel  is  about  30  ft.  lower  than  the  300- ft. 
level,  and  is  connected  with  a  drift  on 
the  300-ft.  level  by  a  raise  15  ft.  high, 
about  2,000  ft.  from  the  mouth.  This 
necessitated  carrying  the  water  in  a  flume, 
around  the  side  hill  over  the  tunnel  and 
dropping  the  water  through  a  raise,  the 
mouth  of  the  tunnel  being  closed  with 
a  timber  bulkhead  made  of  I2xi2-in.  tim¬ 
bers  laid  horizontally.  It  may  be  of  in¬ 
terest  to  note  that  the  Savage  tunnel 
with  the  two  raises  constituted  an  in¬ 
verted  siphon.  The  flume  was  3200  ft.  long, 
36  in.  wide,  and  i8l4  in.  deep,  with  a 
grade  of  0.2  per  cent.  It  was  built  of 
i^4-in.  native  pine  lumber,  surfaced  on 
one  side  and  edged,  sawed  at  the  com¬ 
pany’s  mill.  The  box  was  laid  on  3X4-in. 
sills  spaced  3-ft.  centers  with  3x4-10.  up¬ 
rights  nailed  to  the  sills  and  braced  with 
ix3-in.  diagonals,  nailed  to  the  side  of 
sill  and  post.  The  posts  were  tied  to¬ 
gether  at  the  top  with  ix3-in.  strips. 
End  joints  had  a  string  of  marlin,  in¬ 
serted  before  the  boards  were  butted  up; 
later  these  joints  were  pitched.  Hori¬ 
zontal  joints  were  battened  with  strips 
of  building  paper  and  a  I^x2-in.  strip. 


Snow  fell  before  the  flume  was  finished ; 
when  the  water  was  first  turned  in  on 
April  30,  220  cu.ft.  per  min.  were  avail¬ 
able.  This  increased  until  as  much  as 
916  cu.ft.  per  min.  were  flowing.  Alto¬ 
gether  15,912,000  cu.ft.  of  water  were 
carried  into  the  mine  through  this  flume 
in  22j4  days. 

At  the  north  end  of  the  mine  the  300- 
ft.  level  opens  to  the  surface  through 
what  is  known  as  the  North  End  tunnel, 
the  mouth  of  which  is  about  15  ft.  above 
Deadwood  creek.  At  this  point  a  sink¬ 
ing  pump  was  installed  in  a  bed-rock 
shaft,  to  pump  from  the  creek  into  the 
mine.  This  pump  was  in  continuous 
operation  from  May  5  until  May  30, 
pumping  through  three  4-in.  pipes  and 
furnishing  altogether  3,000,000  cu.ft.  of 
water.  1 

Preparing  the  Mine  for  Flooding 
After  it  was  decided  to  flood  the  mine, 
all  of  the  shafts  were  boarded  up  at  the 
stations,  to  keep  out  floating  timber, 
which  would  later  interfere  with  the 
skips  when  the  work  of  bailing  should 
begin.  On  account  of  the  gas,  the  men 
were  compelled  to  use  helmets.  The 
tanks  sent  with  these  helmets  were  not 
large  enough  to  furnish  a  sufficient  quan¬ 
tity  of  air  for  any  length  of  time. 

In  order  to  provide  sufficient  air  stor¬ 
age,  two  ordinary  hot-water  tanks,  one 
of  66-gal.  and  one  of  52-gal.  capacity,  were 
used,  and  provided  with  connections  for 
the  small  hose  attached  to  the  helmets, 
and  for  a  pressure  gage.  These  tanks 
were  charged  from  the  main  air  pipe 
to  about  70  lb.  per  sq.in.  pressure  and 
placed  on  the  cage.  When  the  two  men 
were  ready  to  go  below,  they  would  put 
on  the  helmets  and  turn  on  what  air 
they  considered  necessary  and  they  were 
then  lowered  to  their  work,  remaining 
below  for  short  periods  only.  On  com¬ 
ing  to  the  surface  they  would  re-charge 
the  tanks. 

The  mouth  of  the  shafts  and  all  other 
openings,  through  which  air  could  reach 
the  fire,  were  closed  in  order  to  keep  the 
fire  from  spreading  to  the  upper  levels 
before  the  water  could  reach  it. 

When  the  water  reached  the  300-ft. 
level,  the  Golden  Prospect  shaft  was  un¬ 
covered  and  an  exploring  party  went  in 
on  the  300-ft.  level  as  close  to  the  fire 
as  the  gas  conditions  would  permit.  By 
testing  the  air  currents  coming  from  the 
fire  area  it  was  found  that  gas  was  still 
forming;  and  considerable  heat  was  man¬ 
ifest,  although  no  fire  could  be  seen. 
After  this  examination  it  was  thought 
best  to  bulkhead  the  Savage  and  North 
End  tunnels  and  flood  the  300-ft.  level. 

The  bulkheads  were  built  similarly  to 
the  one  already  mentioned,  except  that 
more  care  was  exercised  to  make  the 
ends  of  the  timbers  fit  the  sides  of  the 
tunnel.  A  rough  hitch  was  first  cut  in 
the  sides,  and  then  dressed  to  fairly  good 
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surface  with  moils  and  stone  hammers. 
The  timbers  were  cut  to  a  neat  fit,  and 
the  ends  as  well  as  the  longitudinal  joints 
were  calked  with  oakum ;  short  pieces 
of  pipe  provided  with  valves  were  put 
through  the  bulkheads  to  let  the  water 
out.  The  valves  in  the  Savage  tunnel 
bulkhead  were  never  opened,  however, 
as  gas  leaked  through  and  fouled  the  tun¬ 
nel  so  that  they  could  not  be  reached. 
Those  in  the  North  End  tunnel,  being 
nearer  the  mouth,  were  opened,  although 


always  slightly  too  low,  owing  to  a  little 
being  dissolved  by  the  water. 

A  half-inch  armored  hose,  such  as  is 
used  to  supply  air  drills,  was  lowered 
from  the  collar  of  the  Golden  Star  shaft 
to  a  point  somewhat  below  the  300-ft. 
level,  and  samples  were  taken  through 
this  several  times  daily,  after  a  sufficient 
volume  had  been  pumped  out  to  insure 
the  entire  displacement  of  all  air  contained 
in  the  hose.  Other  exits  of  the  products 
of  combustion  being  almost  entirely  shut 


TABLE  I.— ANALYSES  OF  AIR  IN  HOMESTAKE  MINE  DURING  THE  FIRE. 


Time  and  Place. 

Carbon 

Dioxide. 

Per  Cent. 

Carbon  ; 
Monoxide. 

Per  Cent. 

Oxygen. 

Per  Cent. 

Nitrogen  by 
Difference. 

Per  Cent. 

April  2.  500-ft.  level,  behind  door,  in  vicinity  of 

15.7 

3.7 

13.4 

1.95 

1.9 

1  present 

trace 

0.1 

0 

0 

4.25 

17.3 

i 

April  il.  Golden  Star  shaft  (up-cast)  at  300-ft. 

May  2,  Golden  Prospect  shaft  (up-cast);  tram- 

6.4  .  SO.l 

18.2  '  79.8.^ 

18.3  j  •,'’.8 

June  3. 300-ft.  level,  south  end,  after  flooding - 

June  24, 300-ft.  level,  south  end,  after  flooding. . . 

o.i  per  cent,  carbon  monoxide.  It  was 
impossible  to  breathe  this  air  more  than 
a  few  minutes  without  distress,  and  con¬ 
tinued  exposure  produced  headache  and 
weakness  of  the  knees. 

There  is  a  decided  excess  of  nitrogen 
in  some  of  the  analyses  quoted,  over  the 
79.2  per  cent,  found  in  normal  air,  which 
is  not  affected  by  the  burning  of  carbon 
or  of  wood  fiber  to  carbon  dioxide,  for 
the  carbon  dioxide  occupies  the  same 
volume  as  the  oxygen  consumed.  This 
is  due  either  to  (i)  absorption  of  part 
of  the  carbon  dioxide  by  water;  (2) 
combustion  of  “pitchy”  wood,  the  excess 
hydrogen  of  which  converts  part  of  the 
oxygen  into  water;  or  (3)  absorption  of 
oxygen  by  sulphides  in  the  reck.  At  times 
sulphur  dioxide  and  hydrogen  sulphide 
could  be  detected  when  moist,  heated 
rocks  were  being  removed  from  drifts 
in  the  fire  area,  but  only  traces  of  these 
were  present. 

The  water  reached  an  elevation  of  78 
ft.  8  in.  above  the  300-ft.  level  at  midnight 


FIG.  2.  CURVES,  SHOWING  PERCENTAGES  OF  CARBON  DIOXIDE  IN  THE  AIR  AT  THE 
GOLDEN  STAR  AND  GOLDEN  PROSPECT  SHAFTS  DURING  THE  FIRE 


the  gas  made  the  task  difficult.  Later 
a  hole  was  cut  through  which  allowed  the 
water  to  flow  out  freely. 

During  the  time  that  the  water  was 
rising  on  the  300-ft.  level,  the  200-tt.  was 
closely  watched  to  see  whether  the  gas 
would  disappear.  It  gradually  diminished 
until,  on  May  29,  less  than  i  per  cent, 
was  found  where  4  per  cent,  was  present 
but  a  few  days  before.  As  the  immediate 
vicinity  of  the  fire  was  inaccessible,  the 
status  of  the  fire  had  to  be  determined 
by  the  presence  or  absence  of  gas.  Tests 
were  made  by  the  chemist  several  times 
each  day,  and  when  these  showed  a  con¬ 
stantly  diminishing  amount  the  conclu¬ 
sion  was  reached  that  the  water  had 
overtaken  the  fire. 

Analyses  of  the  Air 

During  the  progress  of  the  fire  and 
the  flooding  of  the  mine,  some  hundred 
of  samples  were  taken  of  the  air  at  vari¬ 
ous  points,  and  quantitative  analyses  of 
these  were  made — some  to  ascertain 
whether  it  was  dangerous  to  breathe,  but 
the  majority  to  give  indications  as  to  the 
probability  of  the  continuance  of  com¬ 
bustion.  In  most  instances  it  was  neces¬ 
sary  simply  to  estimate  the  percentage  of 
carbonic  acid;  in  others,  oxygen,  carbonic 
acid  and  carbon  monoxide  were  estimated 
by  Orsat’s  apparatus,  or  the  presence  of 
carbon  monoxide  was  tested  qualitatively 
by  means  of  palladium  chloride. 

The  samples  were  usually  taken  in  du¬ 
plicate  in  dry  bottles  by  means  of  a  hand 
pump,  a  bicycle  pump  being  remodeled 
for  the  purpose  and  fitted  with  a  suction 
hose  by  which  samples  could  be  drawn 
from  otherwise  inaccessible  places.  When 
samples  were  necessarily  taken  hurriedly, 
bottles  of  distilled  water  were  emptied 
at  the  desired  spot;  but  in  such  cases  the 
percentage  of  carbon  dioxide  found  was 


off,  a  fair  idea  of  the  energy  of  combus¬ 
tion  could  be  obtained  from  the  samples 
coming  from  a  fixed  point.  The  varia¬ 
tions  thus  observed  for  some  weeks  are 
shown  by  the  curves  in  Fig.  2.  Some  of 
the  fluctuations  are  due  to  minor  causes, 
but  in  the  main  they  correspond  to  condi¬ 
tions  in  the  fire  area. 

Table  I  shows  typical  analyses  of  the 
air. 

Other  samples  from  behind  doors  in 
the  fire  area  yielded  from  4  per  cent,  to 
14  per  cent,  carbon  dioxide,  and  showed 
the  presence  of  small  amounts  of  carbon 
monoxide.  Water  bailed  during  the  first 
week  of  the  fire  was  found  to  contain  from 
2.2  per  cent,  to  3.5  per  cent,  by  volume, 
of  carbon  dioxide.  A  number  of  samples 
of  air  taken  from  May  21  to  May  23,  near 
the  Golden  Prospect  shaft  on  the  300-ft. 
level  after  the  water  had  nearly  reached 
that  level,  yielded  from  6.4  per  cent,  to 
9  per  cent,  carbon  dioxide  and  less  than 


of  May  29,  and  was  then  shut  off.  The 
time  required  to  fill  the  mine  from  the 
1550-ft.  level  to  the  point  named  was  39 
days  17^  hours.  The  space  to  be  filled 
was  estimated  at  80,000,000  cu.ft.  The 
progress  of  the  filling  is  shown  by  the 
curve  in  Fig.  3,  which  curve  is  carried 
out  to  show  the  relative  time  occupied  in 
unwatering.  The  ordinates  of  the  curve 
are  the  estimated  cu.ft.  of  space  to  be 
filled. 

Unwatering  the  Mine 

Bailing  with  skips  began  at  the  B.  &  M. 
and  the  Golden  Prospect  shafts  on  May  30 
These  skips  have  a  capacity  of  1000  gal. 
each,  and  at  these  two  shafts  the  water 
was  hoisted  to  the  surface.  At  the  Ellison 
shaft,  looo-gal.  skips,  which  had  been 
built  several  years  before,  were  used 
until  the  water  was  lowered  to  the  300-ft. 
level,  when  2000-gal.  skips  were  installed 
which  were  dumped  on  the  300-ft.  level. 
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The  water  found  its  way  to  Whitewood 
creek  through  the  Savage  tunnel,  which 
tunnel  was  thus  used  both  in  filling  and 
un  watering;  500-gal.  skips  were  also 
installed  at  the  Golden  Gate  shaft,  and 
they  were  also  dumped  on  the  300-ft. 
level,  the  water  being  carried  fo  Dead- 
wood  creek  through  the  North  End  tunnel 
The  bulkheads  in  this  and  the  Savage 
tunnels  had  been  taken  out  as  soon  as 
the  water  was  lowered  sufficiently  to  per 
mit  its  being  done  with  safety. 

All  of  the  skips  are  of  rectangular  sec¬ 
tion  with  flat  bottoms,  and  are  provided 
with  one  door  in  the  bottom,  which  is  both 
a  discharge  and  an  inlet,  and  a  second  door, 
also  in  the  bottom,  which  acts  as  an  ,‘nlet 
only.  The  discharge  door  has  a  sloping 
lip  underneath  to  deflect  the  water  from 


the  area  of  the  pipe  cross  sections.  On 
the  lower  end  of  the  2-in.  pipe  were  pieces 
of  pipe  about  eight  inches  long  with 
numerous  small  holes  in  the  circum¬ 
ference,  pointing  upward  at  an  angle  of 
45  deg.,  the  ends  of  the  pipe  being  closed 
with  a  cap.  The  discharge  ends  of  the 
water  columns  were  provided  with  special 
curved  elbows,  having  flanged  openings 
through  which  the  air  pipes  entered. 
Fig.  4  shows  the  arrangement  of  piping 
for  these  air  lifts. 

A  6-in.  pipe,  which  is  a  part  of  the 
mine-fire  service  and  which  connects  a 
tank  on  the  200-ft.  level  with  one  on  the 
600-ft.,  was  taken  apart  at  the  300-ft. 
level  and  a  i-in.  air  pipe  lowered  inside. 
This  pipe  threw  considerable  water  until 
the  water  was  lowered  200  ft.,  although 


discharge  and  a  submergence  of  the  air 
lines  of  157  ft. 

Quantity  of  Water  Handled 
The  total  amount  of  water  pumped 
from  the  mine  by  the  air-lifts  was  83,- 
469,000  gal.  The  average  per  day,  during 
31  days,  was  2,692,550  gal.  The  total 
amount  hoisted  and  pumped  from  the 
mine  during  this  time  was  309,891,500  gal., 
of  which  the  air-lifts  raised  26.9  per 
cent.  The  best  record  for  24  hours  made 
by  all  of  the  skips  was  8,724,000  gal.,  and 
the  Ellison  alone  hoisted  4,500,000  gal. 
in  24  hours  from  about  185  ft.  below  the 
3CO-ft.  level.  The  total  amount  hoisted 
by  the  skips  was  540,999,000  gal.,  and  18,- 
984,000  gal.  was  pumped  by  a  Cornish 
pump  at  the  B.  &  M.  shaft,  making  a 


the  shaft.  The  door  is  opened  auto 
inatically  by  a  trip  which  strikes  a  wooden 
runner  fastened  to  the  guides.  These 
skips  were  all  built  at  the  company’^ 
machine  shop,  and  were  made  after  the 
ilecision  to  flood  the  mine  was  reached 
The  material  for  the  large  Ellison  skips 
had  to  be  obtained  from  Chicago. 

A  system  of  air  lifts  was  installed  at 
the  Ellison  shaft,  which  proved  to  be  of 
great  assistance.  Tw'O  8-in.  pipes  were 
lowered  from  the  300-ft.  level  to  the  800- 
ft.  level  in  the  pipe  compartment,  and  a 
2-in.  pipe  was  put  inside  of  each  8-in. 
pipe  extending  down  about  240  ft.  below 
the  discharge.  The  8-in.  pipes  had  a 
conical  end  at  the  bottom,  provided  with 
2-in.  holes  in  the  surface  of  the  cone. 
The  area  of  these  holes  is  about  zYz  times 


there  was  one  tee  and  one  elbow  at  the 
lower  end.  Both  8-in.  water  columns 
were  made  of  screw-connected  pipe,  put 
together  a  length  at  a  time,  and  lowered 
by  block  and  winch.  Air  at  8o-lb.  pres¬ 
sure  was  first  used,  but  when  the  air 
pipes  were  lowered,  air  at  a  pressure  of 
85  lb.  was  turned  into  one  of  the  col¬ 
umns. 

When  the  air-lifts  were  discontinued 
the  high-pressure  line  was  lifting  water 
336  ft.  with  a  submergence  of  iji  ft., 
and  the  low-pressure  line  was  working 
against  the  same  head  with  a  submergence 
of  135  ft. ;  the  two  together  were  raising 
about  600  gal.  per  min.  When  the  three 
pipes  were  at  their  best  efficiency  they 
raised  4,397,000  gal.  in  24  hours,  with 
the  water  level  standing  87  ft.  below  the 


grand  total  of  643,452,000  gal.  of  water 
taken  from  the  mine  from  May  30  to 
Sept.  6. 

As  shown  in  the  accompanying  illustra¬ 
tion,  the  water  foamed  very  freely  when¬ 
ever  agitated.  Analysis  of  this  water 
showed  a  marked  increase  in  sulphates 
of  lime  and  magnesia,  and  the  presence 
of  some  iron  as  ferrous  sulphate  and 
carbonate.  On  exposure  to  air  the  iron 
was  immediately  and  completely  deposited 
as  ferric  hydroxide,  coloring  the  rocks  of 
the  creeks  for  a  long  distance  below  the 
mine  outlets.  Much  organic  matter  was 
also  present. 

Old  iron  pipes  and  steel  cars,  already 
coated  with  rust,  were  but  little  affected 
by  the  submergence.  Greasy  metal  was 
practically  unaffected.  Some  new  iron 
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pipe,  however,  acquired  a  rather  thick, 
black  and  slimy  coating.  Analysis  of  the 
entire  coating  scraped  from  a  measured 
area  of  pipe  shujved  that  the  iron  con¬ 
tents  corresponded  to  the  corrosion  of 
an  average  thickness  of  much  less  than 
0.001  in.  of  metal.  The  deposit  consisted 
of  ferrous  and  ferric  hydroxide,  and  a 
ionsiderable  amount  of  carbonaceous  ma¬ 
terial,  the  latter  apparently  due  to  the 
original  coating  of  the  pipe. 

Nearly  all  drilling  machines  and  live 
compressed-air  motors  were  left  in  the 
mine;  none  of  these  seem  to  be  injured 
to  any  great  extent,  for  all  were  put 


into  service  again  as  soon  as  the  dirt  was 
cleaned  oil.  Some  of  the  small  drills 
for  block-holing  were  not  even  cleaned, 
but  were  given  a  thorough  oiling  and 
put  to  work.  The  large  steam  pumii 
located  on  the  iioo-ft.  level  was  given  a 
complete  overhauling  and  was  started 
up  Oct.  7.  All  hollow  parts  of  this  pump 
were  found  to  be  filled  with  water  and 
air  considerably  compressed. 

Condition  of  the  Mine 
The  physical  condition  of  the  mine  is 
excellent,  considering  its  prolonged  bath. 
Some  of  the  older  timbered  stopes  and 


drifts  caved,  but  on  the  whole  very  little 
work  was  required  to  put  the  mine  in 
good  working  condition.  Some  mud  was 
deposited  in  the  low  parts  of  the  levels 
as  far  down  as  the  500  ft.,  but  the  lower 
levels  have  the  appearance  of  having 
been  washed.  This  mud  deposit  was 
brought  down  by  the  water  from  the  sur¬ 
face,  through  the  open  cut.  Considerable 
loose  timber  had  floated  into  the  drifts; 
three  or  four  days,  however,  would  suffice 
to  put  a  level  in  shape  to  produce  ore. 

The  unwatering  was  completed  to  the 
1550-ft.  level  on  Oct.  7,  without  mishap 
of  any  kind.  Some  of  the  mills  were 


started  on  surface  ore,  as  soon  as  the 
water  was  turned  out  of  the  mine  and 
became  available  for  the  mills.  As  the 
different  levels  were  cleared,  more  stamps 
were  put  in  operation,  until  on  July  12 
all  of  the  1000  stamps  were  again  crush¬ 
ing  ore  after  a  complete  shut-down  ol 
37  days. 

Some  Oikserv.mions  .\nd  Lessons 
It  was  found  necessary  to  use  electric 
current  to  furnish  light  where  carbon 
, dioxide  was  present  in  the  proportion  of 
2  per  cent,  or  more. 

It  w-as  found  that  a  man  could  walk  at 


least  500  ft.  in  air  containing  8  per  cent, 
carbon  dioxide,  and  remain  in  such  an 
atmosphere  from  five  to  ten  minutes. 

By  experiment  it  was  found  that  char¬ 
coal  fires,  even  when  a  considerable  mass 
was  strongly  glowing,  ceased  to  glow 
when  the  carbon  dioxide  rose  to  about 
7  per  cent.  The  fact  that  over  15  per 
cent,  was  found  behind  some  of  the  doors 
in  the  fire  area  is  probably  due  to  the 
effect  of  the  rocks,  already  .strongly  heated 
and  thus  favoring  the  combustion  of 
charred  timbers  in  contact  with  them. 

Too  much  care  cannot  be  exercised  to 
prevent  fires  in  a  mine  when  timber  is 
used,  and  all  rules  for  prevention  should 
be  very  strictly  enforced. 

A  good  system  of  water  pipes,  main¬ 
tained  even  in  the  old,  worked-out  parts 
of  a  mine,  is  essential.  A  small  squad 
of  men,  who  are  familiar  with  all  parts 
of  the  mine  and  with  all  water  pipes 
and  hydrants,  and  who  could  be  drilled 
once  a  month,  might  do  good  service  at 
the  beginning  of  a  fire.  There  should 
be  one  such  squad  for  each  shift,  and 
the  regular  drill  should  never  lie  omitted 
Upon  these  men  should  fall  the  duty  of 
seeing  that  all  fire-fighting  apparatus  ts 
in  good  working  order. 

Helmets  such  as  are  made  for  rescue 
service  are  not  trustworthy,  and  are  good 
only  for  short  periods  of  time.  As«l)uilf. 
they  are  too  cumbersome  and  hinder  the 
vision  of  the  wearer. 


Tamping  Dynamite  Charges 

Tamping  in  holes  loaded  with  dynamite 
is  a  source  of  danger  if  the  hole  is  com¬ 
pletely  or  nearly  completely  filled  with 
tamping  from  the  vein.  Careful  search 
will  often  fail  to  loc.ate  such  a  hole  that 
has  missed.  Any  good  effect  from  tamp¬ 
ing,  other  than  to  keep  sparks  from  ignit¬ 
ing  the  dynamite  or  to  keep  the  fuse  in 
the  hole  wdien  hit  by  Hying  rock,  is  ques¬ 
tionable.  A  few  inches  of  tamping  is  as 
good  as  a  foot  for  protecting  the  dyna¬ 
mite  and  retaining  the  fuse.  The  use  of 
more  tamping  consumes  more  time,  and 
increases  the  danger  arising  from  missed 
boles  by  tending  to  conceal  them  in  case 
they  are  tamped  full  to  the  collar.  The 
use  of  a  foot  or  16  in.  of  lamping  is  al¬ 
most  as  bad;  for,  if  the  hole  is  cut  off  by 
another  blast,  it  is  possible  that  the  stump 
of  the  hole  left  will  be  completely  filled 
with  tamping  and  therefore  hard  to  lo¬ 
cate.  Besides,  if  only  a  few  inches  of 
tamping  is  used  and  the  hole  misses,  the 
primer  can  be  inserted  on  top  of  the 
tamping  and  the  hole  blasted  without  any 
picking  out  of  tamping.  When  one  con¬ 
siders  that  often  holes  are  cut  off  .Tiid  the 
charge  of  dynamite  cut  in  two  without  its 
being  detonated  or  ignited,  it  becomes 
questionable  whether  the  hole  will  de¬ 
tonate  properly  if  many  inches  of  rod: 
tampffig  intervenes  between  the  charges 
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FIG.  4.  AIR-LIFT  PUMPS  USED  IN  UNWATERING  THE  HOMESTAKE  MINE 
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Experimental  Studies  on  the 
Work  of  Water  Jigs* 


|{y  N.  V.  HANSELLf 


I’or  the  last  50  or  (x)  years  the  laws  that 
govern  the  work  of  the  ordinary  water 
jig  have  hceii  the  subject  of  investigation 
and  speculation,  but  they  have  only  re¬ 
cently  been  thoroughly  worked  out  and 
understood.  'I'he  reason  for  this  is  that 
the  conditions  by  which  the  results  of  the 
jigging  process  are  determined  are  so 
complicated  that  it  is  difficult  to  ascertain 
which  factors  are  more  important,  or  how 
the  forces  acting  on  the  material  assist 
or  retard  one  another.  Von  Rittinger  and 
von  Sparre  tried  to  find  a  solution  by 
speculation,  assuming  that  the  material 
falls  in  water  at  rest.  It  was  soon  demon¬ 
strated,  however,  that  the  influence  of  the 
up-going  and  down-going  currents  had  to 
he  taken  into  consideration.  Professor 
.Muiiroe  a<lded  the  idea  of  the  ore  grains 
traveling  in  “narrow  channels”  (inter¬ 
stitial  currents)  and  Professor  Richards 
introduced  the  theory  of  suction. 

(i.  Ci.  Ilring  calls  attention  to  the  experi¬ 
ments  of  Professor  Hoppe,  of  Clausthal, 
and  Professor  Richards,  of  Boston.  When 
the  free  fall  of  grains  in  quiet  water  is 
considered,  it  is  found  that  the  grains 
travel  with  increasing  velocity  until  the  re¬ 
sistance  of  the  water  equals  the  accelerat¬ 
ing  force.  From  this  instant  they  con¬ 
tinue  with  a  constant  speed  called  the 
niaxiinum  velocity.  If  they  fall  long 
<  nough,  small  grains  of  high  specific  grav¬ 
ity  reach  the  bottom  simultaneously  with 
larger  ones  of  less.  Hoppe  and  Richards, 
basing  their  recommendations  for  practi¬ 
cal  work  on  this  conclusion,  advised  a 
close  screening,  because  the  use  of  con¬ 
secutive  screens  with  apertures  greatly  dif¬ 
fering  in  size  would  result  in  concentrates 
ma<le  impure  by  coarser  rock  grains.  This 
belief  has  been  general  up  to  the  present, 
l>ut  it  has  recently  been  shown  that  it  is 
correct  only  to  a  certain  degree,  as  the 
working  conditions  of  the  jig  are  very 
different  from  those  anticipated. 

Rittinger  gave  the  formulas  for  the 
travel  of  a  grain  in  the  ascending  and  de¬ 
scending  currents,  and  showed  that  in  the 
latter  case  small  ore  grains  can  easily  be 
separated  from  large  rock  grains  with  less 
sf»ecific  gravity. 

b'Ai.L  IN  Narrow  Channels 

In  i88r)  Professor  Munroe  published  his 
opinion  that  there  is  no  free  fall  of  grains 
in  the  jigging  process,  but  a  fall  in  nar¬ 
row  channels.  He  came  to  this  conclusion 
after  a  close  study  of  the  American  meth¬ 
ods  of  jigging,  which  were  developed  from 
the  Kuglish  practice.  American  methods 
treat  material  very  much  less  classified 

‘Abstract  of  a  paper  by  Gust.  O.  Bring, 
Jrrtikoiilnrrta  Annatcr,  1906.  p.  321. 

tMlniiig  engineer,  29  Broadway,  New  York 
t'lty. 


than  is  allowed  by  practice  on  the  Con¬ 
tinent.  He  made  about  600  trials  (  Trans., 
A.  I.  M.  E.,  1889),  and  among  his  con¬ 
clusions  was  also  that  grains  en  masse 
act  as  single  grains,  an  opinion  which  has 
been  criticized  by  Professor  Kohler  and 
others.  Munroe  gives  the  following 
formula  for  the  maximum  velocity  v  of 
grains  falling  cn  masse  in  narrow  chan¬ 
nels  : 

V  —  0.833  \/  rf  ( <5  —  I ). 

In  this  equation,  d  signifies  the  diameter 
of  the  grain  (sphere)  and  S  its  specific 
gravity.  To  show  which  grains  fall  with 
equal  velocity,  the  following  example  may 
serve : 

Quartz  with  a  specific  gravity  of  2.65 
and  a  diameter  of  d  and  blende  with  a 
specific  gravity  of  4.10  and  a  diameter  of 
di  Inserting  these  values  in  the  formula, 
we  get  the  equation 

0.307  \/  ‘7(2768  —  1)  =  0.833  \/~d,  (4.10—  1), 
or,  (/  :  </i  =  14  ;  I. 

.According  to  Munroe,  this  formula  is 
in  this  instance  correct,  because  the  large 
quartz  grains  are  surrounde<l  by  small 
ore  grains,  and  the  small  ones  by  others  of 
equal  or  greater  diameter.  Consequently, 
as  the  grains  in  a  jig  fall  in  water  cur¬ 
rents  through  narrow  channels,  it  is  feas¬ 
ible  to  separate  quartz  grains  with  a  diam¬ 
eter  of  14  mm.  from  blende  grains  with  a 
diameter  of  1  mm.  It  must,  however,  be 
remembered  that  the  impurities  of  the 
concentrates,  even  in  this  case,  consist  of 
the  largest  rock  grains  if  the  formula  is 
correct. 

Cl.  Ci.  Bring  having  discussed  the 
theories  which  have  been  advanced  as  to 
the  conditions  governing  the  work  of  the 
jig,  endeavors  to  show  how  the  grains 
really  act  in  water  at  rest,  in  up-  and 
d(<wn-going  currents  generally,  and  espe¬ 
cially  in  currents  through  narrow  chan¬ 
nels,  and  he  de.scribes  in  this  connection  a 
number  of  trials  made  by  himself  and 
others. 

Influence  of  Currents 

Some  tests  made  by  Professor  Richards 
show  that  grains  with  greater  specific 
gravity  and  greater  diameter,  when  fall 
ing  in  water  at  rest,  have  greater  velo¬ 
cities.  Consequently  the  fine  ore  grain'; 
arc  mixed  with  the  coarser  rock  grains. 

In  regard  to  the  behavior  of  the  mate- 
’  ial  in  ascending  currents,  the  tests  made 
by  Richards  and  described  in  the  Trans., 
T.  M.  E.,  1899,  and  in  his  “Ore  Dress¬ 
ing,”  have  been  repeated  by  Mr.  Bring, 
who  arrives  at  the  same  conclusions.  The 
coarser  rock  grains  become  mixed  with 
the  finer  ore  grains  both  when  the  mate¬ 
rial  is  drawn  upward  by  the  water  current 
and  when  it  falls  in  water  at  rest. 

When  the  influence  of  descending  cur- 
tents  is  tested,  it  is  necessary  to  take  into 
consideration  that  of  the  narrow  channels. 
Bring  refers  to  Hoppe’s  tests,  the  results 


of  which  were  publisheil  in  1888.  Hoppe 
found  that  the  grain  of  less  weight 
reaches  the  bottom  sooner  than  the 
heavier  one,  which  was  contrary  to  the 
general  belief.  He  did  not  try  to  explain 
this,  but  as  we  have  seen  that  in  still 
water  and  ascending  currents  the  heavier 
grain  moves  more  rapidly  than  the  lighter 
one,  we  reach  the  conclusion  that  this 
phenomenon  is  caused  by  the  descending 
current  or  by  the  narrow  channels,  or, 
most  probably,  by  these  two  together, 

Hoppe  also  states  that  3-mm.  and  5-mm. 
grains  act  differently  when  jigged  with  a 
bed  of  grains  from  13  to  18  mm.  This 
conclusion  he  reached  after  having 
worked  •  with  both  sizes  with  screen 
apertures  which  let  the  3-mm.  grains  go 
through  but  kept  the  5-mm.  grains  mixed 
with  the  bed.  If  he  had  used  a  screen 
with  holes  of  sufficiently  larger  size,  the 
5-mm.  material  would  have  gone  through 
just  as  the  3-mm.  did.  Mr.  Bring  dem¬ 
onstrated  this  by  several  experiments,  be¬ 
cause  Richards  in  “Ore  Dressing”  recites 
Hoppe’s  conclusion  without  mentioning 
that  it  is  incorrect. 

Richards  has  made  a  series  of  tests  by 
which  he  has  shown  that  for  the  jigging 
of  classified  material  as  little  suction  as 
possible  is  advantageous,  while  in  the 
jigging  of  unclassified  material,  on  the 
contrary,  a  strong  suction  ought  to  be 
used  to  accomplish  quick  separation. 

Behavior  Under  Suction 

To  determine  the  influence  of  the  down¬ 
going  currents  and  of  the  narrow  chan¬ 
nels,  G.  G.  Bring  made  a  series  of  tests 
on  an  ordinary  continuous  jig.  A  sieve 
with  7-mm.  holes  was  used  with  a  bed 
of  8-  to  lo-mm.  grains.  The  material  to 
be  jigged  had  passed  through  a  5-mni. 
screen,  but  was  otherwise  just  as  it  came 
from  the  crusher.  The  tests  were  carried  on 
with  limestone  of  2.72  specific  gravity, 
granite  of  2.60,  and  magnetite  of  5  as 
testing  material.  In  the  paper  the  tests 
are  described  in  detail,  and  are  ac¬ 
companied  by  numerous  tables  and  illus¬ 
trations.  The  conclusions  reached  are 
the  following: 

(1)  Increased  thickness  of  the  bed 
causes  decreased  “hutch,”  with  less  diam¬ 
eters  and  smaller  factor  (the  proportion 
of  the  diameters  of  the  heavier  and  the 
lighter  material). 

(2)  Increased  size  of  the  bed  grains 
'causes  greater  amount  of  hutch,  lower 
percentage  of  metal  in  the  hutch,  greater 
dimensions,  but  smaller  factor. 

(3)  Decreased  quantity  of  testing  ma¬ 
terial  causes  increased  amount  of  hutch, 
greater  diameters,  and  smaller  factor, 

(4)  With  more  limestone  in  the  crude 
mixture  there  are  a  lower  percentage  of 
concentrates  in  the  hutch,  larger  diameters, 
and  larger  factor. 

(5)  With  more  magnetite  in  the  mix¬ 
ture;  greater  percentage  of  metal,  smaller 
factor. 
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(6)  Smaller  sisc  of  limestone;  more 
hutch,  lower  percentage  of  metal,  less 
diameter  of  the  magnetite  grains  but 
larger  of  the  limestone  grains,  less  factor. 

(7)  Increased  number  of  revolutions ; 
more  hutch,  higher  percentage  of  metal, 
less  diameters,  and  a  considerably  in¬ 
creased  factor. 

(8)  Increased  length  of  stroke;  more 
hutch,  higher  percentage,  larger  diam¬ 
eters,  and  larger  factor. 

(9)  Increased  specific  gravity  of  the 
lighter  material;  increased  diameter, 
smaller  factor. 

(10)  Elimination  of  the  fine  limestone 
grains;  less  hutch,  but  a  greatly  increased 
percentage  of  metal. 

In  a  few  words,  it  is  thus  shown  that 
the  grains  of  the  lighter  material  which 
pass  through  the  bed  with  those  of  the 
heavier  are  always  finer  in  the  average 
than  the  latter.  Also  the  proportion  of 
the  diameters  of  the  heavy  and  light 


tice  to  classify  the  ore  to  a  very  high 
degree  before  jigging.  This  practice  is 
now  slowly  changing,  as  it  has  been  found 
that  it  only  complicates  the  plant  without 
being  of  any  benefit,  particularly  if  the 
difference  in  specific  gravity  between  the 
minerals  to  be  separated  is  great.  Some 
elassilication  is.  perhaps  advantageous, 
as  it  facilitates  the  work  and  possibly  de¬ 
creases  the  losses;  but  any  theoretical 
scale  as  now  employed  or  advocated  for 
screens  is  of  no  value. 

In  determining  the  proper  classification 
when  treating  a  combination  of  minerals 
of  very  small  difference  in  specific  grav¬ 
ity,  the  following  method  can  be  used : 

The  unclassified  ore  is  fed  into  a  machine 
arranged  for  the  coarser  grains,  i.e.,  with 
long  stroke,  medium  speed,  and  bed  so 
coarse  that  the  largest  grains  pass 
through,  .\fter  repeated  tests,  the  ma- 
ehiue  is  finally  set  for  as  pure  concentrates 
as  possible.  The  fine  grains  in  the  con- 


If  the  difference  is  great,  as,  for  instance, 
between  iron  ore  and  gangue  minerals, 
how  the  classifying  is  done  is  im¬ 
material. 


Coal-dust  Firing  for  Boilers 

According  to  I'oiver,  a  new  device  lor 
coal-dust  firing  in  connection  with  steam 
boilers  has  been  introduced  by  the  Inter 
national  Combustion  Corporation,  of  Buf 
falo,  N.  Y.  The  device,  which  is  illus- 
tiated  in  the  accompanying  engraving,  is 
very  simple.  The  coal  is  ground  to 
40-mcsh  and  conveyed  in  any  convenient 
manner  to  a  hopper,  to  which  is  attached 
a  patent  feeding  device.  The  coal  in  pass¬ 
ing  through  the  feeding  apparatus  is 
mi.\ed  with  air  at  a  pressure  of  about  4 
07..  and  blown  directly  into  the  furnace 
through  two  (ordinary  wrought-iron  pipes. 


Screw  I  oiivcyur 


TYPICAL  mSTALL.ATION  OF  PULVERIZEU-COAL  HUKNEK 


grains  which  tra.vel  together  is  not  con¬ 
stant  but  varies  with  varying  conditions. 

Special  tests  in  order  to  distinguish  the 
influence  of  down-going  currents  and  that 
of  the  narrow  channels  demonstrated  only 
that  both  these  factors  bring  togetlier 
large  grains  of  a  heavier  material  with 
small  grains  of  a  lighter  one. 

.-\  number  of  tests  were  made  by  Mr. 
Bring  on  ordinary  jigs  in  operation  in 
order  to  find  the  relative  efficiency  of  the 
different  periods  of  their  work,  and  he 
has  arrived  at  the  following  conclusions: 
In  a  modern  jig  the  up-going  and  down¬ 
going  currents  cause  the  separation.  In 
the  coarse  jig,  the  former  have  the 
greater  influence;  in  the  fine  jigs,  the  lat¬ 
ter.  The  bed  with  the  layer  of  ore  on  its 
top  can  be  considered  as  a  series  of  nar¬ 
row  channels  in  which  the  currents  travel 
up  and  down.  The  separation  in  the  jig 
is  caused  by  a  happy  cooperation  between 
these  up-going  and  down-going  currents. 

Value  of  Classification 
In  Europe,  it  has  always  been  the  prac- 


centrates  thus  obtained  are  leanest  in  metal 
and  lower  the  average  percentage.  They 
are  screened  out  and  a  new  test  is  made 
with  them  on  another  machine  arranged 
so  that  the  coarsest  of  these  will  pass 
through.  'I'he  concentrates  now  obtained 
are  treated  as  before  and  the  jigging  of 
the  finer  grains  is  repeated  until  a  class 
of  grains  in  which  the  finest  can 
be  included  has  been  obtained,  or 
if  that  is  not  possible,  they  can  be 
classified  by  water  classifiers  and  treated 
on  tables. 

The  screen  scale  determined  in  this  way 
is  regulated  by  the  specific  gravity  of  the 
minerals,  and  all  the  factors  which  in  the 
working  of  the  machine  have  a  direct  in- 
flilei.ee  on  the  result.  At  the  same  time, 
the  percentage  of  metal  desired  in  the 
concentrates  can  be  obtained,  which  is  a 
good  deal  more  than  can  ever  be  done 
with  any  theoretically  calculated  screen 
scale. 

All  this,  however,  is  of  little  use  except 
when  treating  mineral  combinations  with 
very  little  difference  in  specific  gravity. 


or  sheet-steel  opposed  pipes.  No  air  is 
taken  into  the  furnace  whatever,  except 
through  the  feeding  pipes  with  the 
coal. 


Swedish  Iron  Production 


•According  to  a  summary  published  in 
Stahl  und  Eisen,  the  iron  production  of 
Sweden  during  the  last  two  years  has  been 
as  follows,  in  metric  tons : 


Pig  iron . 

Castings . 

Blooms  and  billets 

Bars . 

Rolled  shapes .... 

Sheets . 

Pipes  and  tubes . . 

Wire . 

Nails . 

Total . 


1906.  1907.  Changes. 

[112,200  129,800  1.17,600 
16,200  11,700  D.  4,500 

40,600  42,300  I.  1,700 

200,600  160,800  D.  39,800 
!»  6,300  23,700  1.17,400 

y-  2,900  2,300  D.  600 

:  13,900  18,800  I.  4,900 

•  2,700  2,900  I.  200 

!  5,900  7.200  I.  1.300 

.  401.3001399.500  D.  1,800 


'I  hese  figures  give  the  forms  in  which 
products  were  sold  by  various  works.  The 
production  of  iron  ore  in  1907  was  ap- 
pro.ximately  3,500,000  tons. 
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son  Method  of  Taili 
Disposal 


through  launders  to  the  waste  pile.  These 
wheels  consume  from  600  to  700  horse¬ 
power. 

(3)  Centrifugal  pumps,  handling  the 
fine  material  and  water  from  the  slime  de¬ 
partment  and  elevating  it  to  a  hight  suffi¬ 
cient  to  catch  the  rough  jig  tailings,  the 
mixture  flowing  from  the  mill  by  gravity 
in  tin-  usual  way.  'I  his  scheme  consumes 
less  power  and  the  wear  on  the  pump 
linings  is  much  less  than  when  the  total 
material  is  handled  by  centrifugal  pumps. 


veyer;  the  first  700  ft.  has  a  total  drop  of 
but  13^  in.,  or  0.16- per  cent,  grade,  which 
is  sufficient  to  convey  the  water  through 
it.  The  sand  is  discharged  from  the  belt 
conveyer  into  this  launder  which  has, 
from  this  point  to  its  end,  a  drop  of  ^  in. 
per  foot.  Thus  the  total  tailings,  sand  and 
water,  are  caried  a  distance  of  740  ft.  with 
a  drop  of  13!'^  in.,  and  a  total  consump¬ 
tion  of  25  h.p.  It  will  be  noted  that  the 
net  saving  in  hight  at  the  end  of  the  laun¬ 
der  over  the  ordinary  run  of  per 

foot  is  the  difference  between  175  in.  and 
13/4  in.,  or  13  ft.  5^  in.  A  conveyer 
2100  ft.  long  would  therefore  give  results 
equivalent  to  elevating  the  total  tailings 
40  ft.  by  means  of  sand  wheel  or  pumps, 
and  would  require  but  the  slight  addi¬ 
tion  of  power  to  operate  the  longer  con¬ 
veyer. 

Other  points  of  advantage  of  this  sys¬ 
tem  may  be  enumerated  as  follows ;  ( i ) 

Distribution  of  tailings ;  after  the  sand  has 
been  conveyed  a  sufficient  distance  from 
the  mill  it  is  again  mixed  with  the  water, 
thereby  getting  a  simple  and  efficient 


Special  Correspondence 


Stamp-mill  practice  in  the  Michigan 
copper  country  requires  the  use  of  large 
quantities  of  water,  from  15  to  32  tons  of 
water  per  ton  of  rock  treated.  It  is 
largely  for  this  reason  that  the  mdls  are 
locateil  on  the  sliores  of  Lake  Superior 
and  its  tributary  waterways.  'Hie  accom¬ 
panying  average  screen  test  will  give  a 
general  idea  of  the  quality  of  the  tailings 
leaving  the  different  concentrators,  treat¬ 
ing  tile  amygdaloid  rock. 

SI/-I:  OF  I.AKK  SUI'KUIOH  COPPER  MILL 
TAILINGS 

Size 

Mesh  Per  Cent. 

On  3/16  7 

On  10  21 

On  20  17 

On  40  16 

On  60  3 

Through  60  36 

/\t  several  of  the  stamp  mills  these 
tailings  have  been  conveyed  in  launders 


I’erforated  Bucket  Elevator  and 
Conveyer 

I  he  latest  solution  of  the  problem  was 
first  iiroposed  by  J.  F.  Jackson,  resident 
engineer  for  the  Wisconsin  Bridge  and 
Iron  Company.  'I'he  method  has  been  in¬ 
stalled  by  the  Mohawk  Mining  Company 
at  its  stamp  mill  on  Traverse  bay,  where 
it  has  been  in  successful  operation  for 
some  time.  1  he  following  description 
with  the  accompanying  diagram  will  serve 
to  give  a  general  idea  of  the  installation. 

1  lie  tailings  are  conveyed  from  the  mill 


'ittvcls  33*^  F'.* 


ScUUil:  T^iik  Js  Klevdtur 


DIAGRAMMATIC  ELEVATION  OF  JACKSON  S  PLANT  FOR  DfSPOSAL  OF  TAILINGS 


in  a  launder  which  has  P^r  foot  means  of  distributing  the  tailings  at  the 

drop,  to  a  large  settling  tank  about  80  ft.  end  of  the  launder.  (2)  Separation  of 
distant.  The  sand,  amounting  to  2000  sand  and  water;  there  being  about  30 
tons  per  day,  settles  to  the  bottom  cf  this  tons  of  water  per  ton  of  sand,  it  will  be 
tank  and  drops  into  the  boots  of  four  seen  that  the  size  of  the  machine,  initial 
bucket  elevators,  which  elevate  it  to  the  cost,  and  horse-power  have  been  very 
desired  hight.  'Hie  buckets  are  made  of  greatly  reduced.  (3)  Wear  on  semi-cir- 
perforated  steel  and  are  24  in.  long,  14  cular  launder ;  this  launder  for  700  ft.  car- 
in.  wide,  and  13.5  in.  deep.  They  are  at-  ries  only  water  and  very  fine  slime;  hence 
tached  to  a  link-belt  traveling  from  30  to  the  wear  is  almost  nothing. 

35  ft.  per  minute  and  operated  by  a  2.5- 
h.p.  direct-current  motor. 

The  sand  is  discharged  into  a  hopper 
which  distributes  it  on  a  traveling-belt 
conveyer.  This  conveyer  is  an  eight-ply 
rubber  belt,  20  in.  wide,  1400  ft.  long, 
traveling  on  troughing-roll  carriers  at  the 
rate  of  338  ft.  per  minute. 

The  water,  amounting  to  64,000  tons 
per  day,  flows  from  the  top  of  the  settling 
tank  in  two  launders,  each  30  in.  wide 
and  14  in.  deep,  and  discharges  into  a 
semi-circular  steel  launder  52  in.  in  diam¬ 
eter.  This  semi-circular  launder  is  740 
ft.  lung,  or  .to  ft.  longer  than  the  sand  con- 


with  a  drop  of  about  *4  ^oot,  or 

2.08  per  cent.,  and  allowed  to  discharge 
into  the  lake,  until  the  sand  banks  have 
reached  such  a  hight  that  the  launders 
cannot  be  given  sufficient  drop  to  convey 
the  material  through  them. 

1  he  problem  of  disposing  of  the  tailings 
when  this  condition  has  resulted,  has  been 
solved  in  various  ways  by  local  engineers. 
The  different  methods  may  be  briefly  de¬ 
scribed  as  follows : 

(1)  Centrifugal  pumps  handling  the 
total  tailings  in  relays,  thus  by  several 
handlings  conveying  the  material  a  suffi¬ 
cient  distance  from  the  mill.  This  scheme 
has  been  used  only  as  a  last  resort,  be¬ 
cause  of  the  excessive  costs  for  mainte¬ 
nance  and  power. 

(2)  Sand  or  raff-wheels.  At  one  of 
the  stamp  mills  two  mammoth  wheels, 
50  and  60  ft.  in  diameter,  are  daily  ele¬ 
vating  about  8000  tons  of  sand  and  120,000 
tons  of  water,  in  the  buckets  attached  to 
their  inner  perimeters.  The  material,  dis¬ 
charging  from  the  top,  runs  by  gravity. 


Miners’  phthisis,  or  silicosis,  is  caused 
by  particles  of  dust  breathed  into  the 
lungs.  Possibly,  as  some  contend,  gases 
from  the  exploding  dynamite  and  other 
causes  aggravate  the  conditions ;  but  the 
chief  cause  of  the  disease  appears  to  be 
rock  particles,  for  autopsies  in  many  cases 
have  shown  dust  particles  at  the  centei 
of  diseased  areas  in  the  lungs.  The  weak 
ened  lungs  later  fall  an  easy  prey  to  con 
sumption  or  pneumonia  germs  so  that  fi 
nally  one  of  these  diseases  appears  to  be 
the  main  cause  of  death. 
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The  Seven  Troughs  Mining 
District 


Near  the  surface  the  ores  are  oxidized, 
but  with  depth  sulphides  are  found.  In 
the  sulphide  zone  the  gold  occurs  gen¬ 
erally  associated  with  pyrite.  At  depth, 
in  some  mines,  ruby-silver  ore  is  found 
together  with  native  gold  containing  very 
little  silver.  At  one  mine  it  is  reported 
that  in  depth  a  vein  of  stibnite,  (t  to  ij 
in.  wide,  has  been  cut  by  one  of  the 
drifts.  In  another  mine  traces  of  tel¬ 
lurium  have  been  found  in  the  ore  which 
is  very  silicious.  The  gouge  generally  as¬ 
says  well.  The  talc  in  the  vein  and  some¬ 
times  calcite,  which  occasionally  is  found 


lb.  by  sack,  3J'iC. ;  bread  per  loaf,  15c., 
two  loaves,  ;Z5c. ;  blacksmith  coal  per  lb., 
3c.  Freighting  into  the  district  costs 
1  V>  to  2c.  per  lb.  The  freight  charge  on 
ore  to  Lovelocks  is  }ic.  per  lb.  Domes¬ 
tic  coal,  in  one  instance,  cost  delivered  at 
the  mine  $35  per  ton,  the  freight  was  ic. 
per  lb.  Water  sells  at  5c.  per  gallon. 
Miners’  wages  vary -from  $4.50  to  $5  per 
eight-hour  shift.  Meals  at  restaurant  cost 
30c. ;  lodging,  $i  per  night. 

Midway  between  Seven  Troughs  and 
Vernon,  the  Fairview  mine  is  situated; 
nearby  are  the  Delaware  and  Gold  Prize 
groups,  while  farther  east  is  the  Boiler¬ 
maker  group. 

The  Fairview  shaft  is  500  ft.  deep  and 
from  it  more  than  500  ft.  of  drifts  and 
crosscuts  have  been  driven,  most  of 
which  are  in  ore.  On  the  lower  levels 
some  ruby  silver  ore  is  found.  The  shaft 
is  equipped  with  a  15-h.p.  gasolene  hoist 
while  a  3-h.p.  gasolene  engine  drives  the 
blower  and  a  dynamo,  used  to  furnish 
electricity  for  lighting.  Drilling  is  done 
by  hand 

The  h'airview  mine  is  preparing  a  ship¬ 
ment  of  to  tons  of  ore,  which  is  expected 
to  be  richer  than  the  ore  composing  the 
famous  shipment  mined  from  the  Hayes 
&  Monnette  lease  on  the  Mohawk  mine 
at  (ioldtield.  This  estimate  of  the  rich¬ 
ness  is  not  unreasonable  in  view  of  the 
statement  of  Mr.  Fllithorpe,  manager  of 


By  William  M.  Hauck* 


The  Seven  Troughs  mining  district  is 
situated  in  the  Stonehouse  range,  which 
is  west  of  the  Trinity  range,  in  Humboldt 
county,  Nevada,  about  26  miles  north¬ 
west  of  Lovelocks,  a  station  on  the  South¬ 
ern  Pacific  railroad.  The  name  is  de¬ 
rived  from  the  seven  watering  troughs, 
which  were  built  by  the  stockmen  to  sup- 


I'ART  OF  VERNON,  NEVADA.  VERNON  PEAK  IN  RACKGROUND 


ply  water  for  the  stock  which  ranged  in 
the  vicinity  during  the  winter.  These 
troughs  gave  the  name  Seven  Troughs 
canon  to  the  place;  consequently  the  min¬ 
ing  district  is  now  called  by  the  same 
name. 

These  watering  troughs  are  locate<l 
iiear  the  center  of  the  district  which  is 
about  20  miles  long  and  10  miles  wide, 
.^s  the  ore  occurrences  throughout  the 
district  are  scattered,  several  towns  have 
sprung  up  near  the  points  where  the  more 
important  properties  are  situated.  Near 
the  troughs  is  the  town  of  Seven  Troughs, 
which  is  a  typical  mining  community 
composed  of  a  few  hundred  inhabitants. 
.\bout  a  mile  east  of  Seven  Troughs  is 
the  town  of  Mazuma;  about  eight  miles 
north  is  the  towm  of  Farrell,  while  about 
three  miles  south  of  Seven  Troughs  is 
Vernon.  At  Vernon  there  are  stores, 
hotels  and  a  bank.  The  stage  fare  from 
Lovelocks  to  Vernon  is  $5,  one  way;  the 
automobile  fare  is  $7.50  to  $10. 

The  mineralized  area  of  the  Seven 
Troughs  district  appears  to  be  a  belt  of 
yellowish  porphyry,  about  12  miles  long 
and  several  miles  wide,  which  has  been 
intersected  by  many  dikes.  The  rock  of 
some  of  these  dikes  is  rhyolite,  in  others 
a  black  volcanic  glass,  and  in  still  others 
a  basaltic  rock.  The  ore  is  found  along 
these  dikes. 
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the  mine,  that  specimens  had  assayed 
from  $100,000  to  $200,000  in  gold  and  sil¬ 
ver  per  ton;  besides,  John  R.  Magill,  an 
assayer  of  Vernon,  stated  that  he  had  as¬ 
sayed  a  sample  which  gave  $120,000  per 
ton. 

The  Fairview'  company  has  acquired 
water  rights  in  the  canon  and  is  planning 
to  erect  a  mill  at  Seven  Troughs.  Near 
Seven  Troughs  are  the  Mazuma  Hills 
mine,  belonging  to  the  Mazuma  Hills 
Mining  Company,  and  the  Kindergarten 
mine,  belonging  to  the  Kindergarten  Min¬ 
ing  Company;  also  several  promising 
prospects.  Several  shipments  of  high- 


in  the  vein,  often  pan  well.  A  white 
sugary  quartz  generally  assays  the 
highest. 

The  district  is  mountainous  but  Water 
is  scarce.  The  vegetation  consists  mainly 
of  sagebrush  with  a  few  juniper  trees 
scattered  here  and  there. 

Provisions  are  comparatively  costly, 
I  be  price  at  Vernon,  a  short  time  ago,  of 
some  supplies  was:  Ham,  per  lb.,  19c.; 
bacon,  per  lb.,  21c. ;  eggs  per  doz.,  40  to 
60c. ;  butter,  2-lb.  cans,  $i ;  tomatoes  per 
can,  ISC.;  fruit  per  can,  2Sc. ;  sugar  per 
lb.,  9  to  loc. ;  flour  per  cwt.,  $4.25  to 
$4.50 ;  onions  per  lb.,  6c. ;  potatoes  per 


*Mining  engineer,  223  East  EIgbty-seventh 
street,  New  York. 
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Surface  Rights  and  Mining  in 
Ontario 


Aiilelufw  Peuk^h 
Velvet  ■  T 


Hon.  i’lank  Cochrane,  minister  of 
lands  and  mines,  of  Ontario,  has  in¬ 
troduced  in  the  provincial  legislature,  a 
bill  amending  the  Public  Lands  act, 
which  provides  that  when  lands,  not  valu¬ 
able  for  tbeir  mines,  ores  or  minerals,  but 
suitable  for  agriculture,  are  thrown  open 
for  settlement  the  settlers  shall  be  en¬ 
titled  to  the  minerals  which  subsequently 
may  be  found  therein.  The  measure  has 
is  £1,215,-  it  retroactive  effect,  and  enacts  that  all 
d,  and  the  reservations  of  mines  and  minerals  in  pat- 
equal  to  ents  heretofore  issued — where  such  min- 
profit  of  eral  rights  are  the  property  of  the  Crown 
Each  of  and  have  not  been  granted  under  the  Mines 
dividend  act — are  rescinded,  all  minerals  passing 
per  cent,  to  the  owners  of  the  land.  In  future,  no 
work  was  townships  will  be  open  for  settlement 
the  non-  until  they  have  been  carefully  examined 
;roup,  six  and  their  suitability  for  settlement  as¬ 
sured;  the  settler  will  have  the  benefit  of 
uidfontein  any  minerals  thereafter  discovered.  This 
irably,  but  measure  will  remove  a  long  standing 
conditions  grievance  and  cause  of  dispute  between 
>ne  of  the  settlers  and  mining  men.  The  holders  of 
isolidation  the  surface  rights  to  land,  not  known  to 
ground  is  contain  minerals  at  the  time  of  location, 
;  the  400  especially  in  oil-  and  gas-producing  areas, 
I  of  four,  have  been  subjected  to  disturbance  by 
No  doubt  parties  subsequently  obtaining  mining 
will  be  rights. 


^iidiun  Peak 


LOVECOCK 


SEVEN  TROUGHS  MINING  DISTRICT,  HUMBOLDT  COUNTY,  NEVAD.C 


Transvaal  Mining  Notes 
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Liberty  Bell  Gold  Mining 
Company 

The  report  of  the  Liberty  Bell  Gold 
Mining  Company  for  the  year  ending 
Sept.  30,  1907,  is  a  good  one  and  leaves 
little  to  be  desired  by  the  stockholders  in 
the  way  of  information  regarding  their 
property.  Arthur  Winslow,  general  man¬ 
ager,  remarks  as  follows : 

“The  receipts  per  ton  milled  were  87c. 
less  than  during  the  preceding  year  while 
the  percentage  of  recovery  shows  an  in- 


The  grand  total  mined  since  the  be¬ 
ginning  of  operations  in  1899  has  been 
510,729  tons.  The  amount  estimated  in 
sight  Sept.  30,  1907,  is  given  at  420,000 
tons,  making  a  total  mined  and  in  sight 
of  about  930,000  tons.  The  development 
work  was  as  follows:  Drifting,  15,676  ft; 
crosscutting,  599  ft. ;  tunneling,  3183  ft. ; 
raising,  ft.;  sinking,  158  ft.;  total, 

26,446  ft.  Thus  it  appears  that  one  foot 
of  opening  developed  about  35  tons  of  ore. 

The  accompanying  drawings  give  a  sec¬ 
tion  of  the  mine  showing  progress  of  de¬ 
velopment  ;  and  a  section  of  the  Stilwell 


STATEMENT  OF  OPERATIONS.  LIBERTY  BELL  GOLD  MINING  COMPANY. 


Expenses; 

General  expenses  (102,104  tons) . 

Mining  (102,429  tons)  . 

Development  (.5783  ft.) . 

Tramming  (102,229  tons) . 

Milling  (102,104  tons) . 

Treatment  and  shipping  costs: 

Stamp  bullion  (62,291  oz.) _ 

Concentrates  (1,415  tons) . 

Cyanide  bullion  (120,095  oz.). 

Total  operating  expenses . 

Average  cost  per  ton  milled. . . 


Receipts: 

Ore  proceeds  (102,104  tons): 

Stamp  bullion . 

Cyanide  products . 

Concentrates . 

Boarding  house  probt . 

Receipts  from  tram . 

Profits  from  mine  commissary . 

Rentals  and  sundries . 

Total  Receipts . 

.\verage  receipts  per  ton  ore  milled. 

Balance  profit . 

Per  ton  milled  profit . 


Total  Cost. 

Cost  per  Ton. 

Cost  per  Ton. 

1907. 

1899-1907. 

*72,182 

*0.71 

*1.05 

260,413 

2.54 

2.65 

54,718 

.53 

2.65 

34,145 

.33 

.42 

211,229 

2.07 

1.70 

1,733 

21,217 

3,368 

*6.59,005 

*6.44 

*6  34 

Total. 

Receipts  per 

Receipts  per 

Ton. 

Ton. 

1907. 

1899-1907. 

*413,310 

*4.04 

*4.63 

249,909 

2.45 

1.60 

65,041 

.64 

.96 

.5,251 

4,674 

2,548 

.12 

.15 

77 

*740,810 

*7 . 25 

*7  34 

*81,80.5 

.37 

*0.80 

*1.00 

duction.  A  table  shows  the  ore  proceeds 
in  detail.  It  appears  that  in  1907,  the 
amount  realized  from  stamp  bullion  was 
$;  a  ton;  from  concentrates  64c.  and  from 
the  cyanide  mill  $2.45  per  ton.  The  total 
contents  of  the  ore  was  0.297  oz.  gold  and 
4.63  oz.  silver  per  ton.  The  total  saving 
effected  was  91  per  cent,  of  the  gold  and 
48  per  cent,  of  the  silver. 

The  total  dividends  paid  by  the  com¬ 
pany  have  been  only  $130,440.  The  total 
amount  earned  is  described  as  $520,212. 
Mr.  Winslow  says  that  of  these  earnings 
$28f),ooo  have  been  put  back  into  the  prop¬ 
erty  and  charged  to  construction  and 
property  account.  Nothing  is  said  as  to 
the  probability  of  further  construction  be¬ 
ing  necessary. 


The  advantages  of  resuing  arc  that,  al¬ 
though  the  cost  of  mining  is  higher  than 
it  would  be  if  the  ore  and  waste  were 
broken  together,  the  richness  of  the  ore 
sent  to  the  mill  is  increased  and  the  waste 
rock  is  left  in  the  mine  as  filling  so  that 
pillars  of  ore  do  not  have  to  be  left  to 
support  the  W'all  of  the  stope.  This  filling 
of  the  stopes  make  the  mine  safer  and  has 
a  far-reaching  effect  on  subsequent  min¬ 
ing  in  other  parts  of  the  mine.  The 
smaller  tonnage  sent  to  the  mill  decreases 
the  milling  costs,  increases  the  capacip. 
of  the  mill,  and  causes  a  greater  saving 
of  ore  as  there  is  a  smaller  proportion  of 
tailing  produced  and  consequently  less 
loss  of  ore  in  the  tailing. 


crease  of  only  2  per  cent.,  though  the 
saving  on  silver  was  raised  from  40  to 
48  per  cent.  The  profit  balance  of 
$81,805  plus  the  depreciation  fund  which 
was  not  expended,  makes  a  total  of  about 
$107,000.  Of  this,  the  surh  of  $38,328  was 
applied  to  construction  and  equipment 
and  the  purchase  of  new  mining  prop¬ 
erty;  $45,400  was  applied  to  the  retire¬ 
ment  of  bonds;  and  $19,583  was  distri¬ 
buted  in  dividends." 

Complete  tables  of  costs  are  given,  but 
the  gist  of  them  is  contained  in  the  ac¬ 
companying  table. 


tunnel.  In  calculating  the  ore  in  sight  and 
the  probable  ore,  the  width  of  vein  is  as¬ 
sumed  at  3.4  ft.,  the  average  of  nine 
years;  one  dry  ton  in  solid,  13  cu.ft.  The 
distance  between  Stilwell  tunnel  and  No. 
I  level  is  964  ft.  The  ore  below  the  tun¬ 
nel  is  not  estimated. 

Besides  the  ore  described  as  being  in 
sight,  probable  6re  is  estimated  at 
i435iOOO  tons  and  the  total  possible  ore 
above  the  Stilwell  tunnel  at  2.455,000 
tons.  It  would  appear  from  this  that  the 
managers  expect  the  mine  to  last  from 
18  to  25  years  at  its  present  rate  of  pro- 


A  chain  and  bucket  dredge  designed  to 
raise  600  tons  of  material  per  hour  from 
a  depth  of  66  ft.  below  water  level  is 
stated  in  London  Engineering  to  have 
been  completed  last  summer  for  harbor 
work  at  Rio  de  Janeiro,  Brazil. 


S.  W.  Parr  recommends  standardizing 
all  lots  of  sodium  peroxide  which  are  tobc 
used  in  determining  the  calorific  power  of 
coal  by  a  combustion  bomb,  as  this  sub¬ 
stance  has  been  found  to  vary  widely  in 
its  oxidizing  power. 
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Guggenheim  Exploration  Com< 
pany 
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The  report  of  the  Guggenheim  Ex¬ 
ploration  Company  for  the  year  ended 
Dec.  31,  1907,  shows  the  following  fi¬ 
nancial  statement : 


Assets: 

Treasury  slock . 

American  Smelters  Securities  Co. 

(A) . 

American  Smelters  Securities  Co. 


American  Smelters  Securities  Co. 

Common . 

Other  Properties  and  Investments. 
Furniture,  Fixtures  and  Equip¬ 
ment . 

Bills  and  Accounts  Collectible . 

Cash . 


Liabilities; 

Capital  Stock .  $22,000,000 

Bills  and  Accounts  Payable .  4.153,510 

Surplus .  13,744,252 

$39,897,762 

The  detail  of  “Other  properties  and  in¬ 
vestments”  is  made  up  of  the  following 
items :  Cumberland-Ely  Copper  Com¬ 
pany,  $912,808;  Esperanza,  Ltd.,  $426,183; 
Nevada  Consolidated  Copper  Company, 
$1,671,589;  Nevada  Northern  R.  R.  Co. 
Bonds,  $1,650,000;  Utah  Copper  Com¬ 
pany,  $4,632,283;  Yukon  Gold  Company, 
$8,222,106;  Miscellaneous  investments, 
$50,020;  total,  $17,564,989. 

All  of  the  above  items,  excepting  “mis¬ 
cellaneous  investments,”  are  carried  at 
cost.  Pacific  Gold  Dredging  Company, 
Atlin  Consolidated  Mining  Company,  Yu¬ 
kon  Consolidated  Gold  Fields  Company, 
Bullion  Hydraulic  Mining  Company,  and 
Cariboo  Gold  Mining  Company,  shown  in 
the  last  annual  statement,  have  all  been 
merged  into  the  Yukon  Gold  Company. 

President  Daniel  Guggenheim  says : 
“We  believe  the  stockholders  have  every 
reason  to  feel  gratified  with  this  state¬ 
ment,  considering  that  none  of  the  prop¬ 
erties  enumerated  above,  with  the  excep¬ 
tion  of  Esperanja  Ltd.,  has  been  upon  a 
dividend-paying  basis  up  to  the  present 
time. 

“Now,  however,  in  the  opinion  of  our 
engineers,  the  development  and  equipment 
of  the  Utah  Copper  Company,  Nevada 
Consolidated  Copper  Company,  Cumber¬ 
land-Ely  Copper  Company  and  Yukon 
Gold  Company  have  progressed  so  far  as 
to  assure  the  earning  of  dividends  dur¬ 
ing  the  year  1908.” 


The  quantity  of  crude  oil  delivered  to 
Rumanian  petroleum  refineries  during  the 
first  nine  months  of  1907  amounted  to 
698,740  tons,  against  567,835  tons  in  the 
corresponding  period  of  1906,  and  366,287 
tons  in  1905. 


Any  fuel  can  be  burned  without  smoke 
provided  that  it  is  mixed  with  the  proper 
amount  of  air  at  the  proper  temperature. 
The  difficulty  is  to  accomplish  this  under 
power-plant  conditions. 
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Delaware,  Lackawanna  &  West¬ 
ern  Company 

This  company,  besides  a  railroad  system 
■extending  from  New  York  to  Buffalo  and 
Oswego,  owns  extensive  coal  properties  in 
the  Wyoming  district  of  the  anthracite 
coal  region  of  Pennsylvania.  Unlike  most 
of  the  anthracite-carrying  roads,  the  com¬ 
pany  operates  its  coal  property  directly, 
and  not  through  the  medium  of  an  auxi¬ 
liary  or  controlled  corporation.  The  re¬ 
port  of  the  Coal  Department  for  the  year 
1907  gives  some  interesting  figures  in  re¬ 
lation  to  costs  and  results  of  operation. 

The  coal  statement  for  the  year  is  as 
follows : 


1906. 

1907. 

tdiangex. 

■Coal  on  hand  Jan.  1 

655.924 

602.93l» 

D. 

.52,986 

('■oal  mined  and 

lx  night . 

9.152.743 

10.371.341 

I.  1.218..598 

Total . 

9.808,667 

10,974,280 

I. 

1.165,613 

Sold  at  nilnex . 

113.216 

lOrt.86.5 

I>. 

6,361 

Hallroad  iiho . 

1,476.:«4 

1,672.237 

1. 

195.903 

IxK’al  ageiieles. . . . 

5,300.377 

6.1!H»,942 

I. 

899..566 

Foreign  ngeneles.. 

2,315.801 

2.406,147 

I. 

89,346 

Total  salex . 

9,206.728 

10.384.191 

I.  1.178,463 

On  hand.  Dee.  31.. 

602.9.39 

.590,089 

D. 

12.850 

The  income  statement  for  the  year  1907 
is  given  below.  .Averages  are  calculated  on 
thf  number  of  tons  set  opposite  each  item, 
general  expenses,  improvements  and  taxes 
on  total  tonnage  sold.  The  tons  are  long 
tons,  of  2240  lb.,  as  usual  in  the  anthracite 
trade : 

Coalsah's:  Tons.  .\mi)iiiit.  Per  Ton. 

.\t  mtnos .  $  271.f4t  $2. .54 

Oiinpany's  supply.  1.672,237  1.7fl2.476  1.05 

Iss-al  aK*uicias .  6.199,942  22.796,731  3.68 

Fon'lRti  aKoncU‘8..  2.4a5.147  15,219,756  6.3;< 

Total  sales .  10,384,191  $40,050,603  $3.86 

Bartre  earn  lints....  975,901  24.5,686  0.25 

IiMToasod  value  of 

coni  on  liami .  74,431  _ 

Total .  10,384,191  $40,370,720  $3.89 

Coal  mined  nn<l 

bouRht . 10,371,;m  $16,762,181  $1.62 

Transixirtation,  I). 

L.  k  W.  lines .  8..577.;t54  14,460.329  1.95 

Transportation,  - 

other  lines  .  2,506,4i!t  1,970,832  0.78 

SellInKaKencles...  8.388.980  942,891  1.12 

Commissions .  2,282.831  439,.508  0  19 

General  exiienses .  151,730  0.01 

Vessel  ex iienses.. .  976.901  218.816  0.22 

Imi>rovements .  783,912  0.08 

Taxes .  425,600  0.04 

Total  exi>enses..  10.384,191  $36,145,799  $3  48 

Net  earnlnfts....  10.381.191  $  4,224,921  $0.41 

Generally  classified,  the  cost  of  coal  sold 
was  made  up  as  follows:  Mining,  $1.62; 
transportation,  $1.60;  selling.  $0.13;  gen¬ 
eral  expenses,  $0.13;  total  $3.48.  The  ex¬ 
penses  were  89.5  per  cent,  of  the  gross 
earnings. 

The  coal  traffic  report  of  the  railroad 
shows:  Long  tons  carried,  9,425,498;  ton- 
miles,  1,693,486,758;  average  haul,  180 
miles;  average  earnings  per  ton,  $1.52; 
average  rate  per  ton-mile,  0.848c.  The 
rate  per  ton-mile  shows  a  decrease  of 
0.025c.,  or  2.9  per  cent.,  from  1906.  The 
rate  per  ton-mile  on  coal  was  o.i66c. 
higher  than  that  on  general  freight.  Min¬ 
eral  products,  other  than  anthracite  coal, 
carried  were,  in  short  tons :  Bituminous 


coal,  948,156;  coke,  204,404;  iron  and  other 
ores,  350,407;  stone,  sand,  etc.,  618,079; 
lime  and  cement,  292,817;  pig  iron,  486,- 
676;  finished  iron  and  steel,  533,722  tons. 
Anthracite  coal  was  50.5  per  cent,  of  the 
total  tonnage  moved ;  other  mineral  pro¬ 
ducts,  16.3  per  cent. 

President  W.  H.  Truesdale  says,  in  his 
report :  “The  company’s  mines  and  wash- 
eries  were  run  to  their  full  capacity 
throughout  the  year.  Several  of  the  more 
important  collieries  were  shut  down  for 
some  months  undergoing  extensive  re¬ 
pairs.  This,  however,  occurs  each  year 
with  some  of  the  collieries  and  cannot  be 
considered  out  of  the  ordinary.  The  de¬ 
mand  for  all  sizes  of  coal  produced  was 
urgent  throughout  the  year;  in  fact,  at  no 
time  was  the  company  able  to  fill  its  or¬ 
ders  entirely  and  stock  of  coal  on  hand  at 
all  points  at  the  close  of  the  year  was 
about  13,000  tons  less  than  at  the  begin¬ 
ning.  This  is  remarkable  in  view  of  the 
fact  that  the  total  production  of  anthra¬ 
cite  coal  during  the  year  was  greater  by 
several  million  tons  than  any  previous 
year  in  the  history  of  the  industry.  This 
is  also  significant  as  indicating  that  the 
growth  of  the  demand  for  this  fuel  has 
practically  reached  the  possible  supply 
thereof.  In  this  situation  may  be  found, 
and  nowhere  else,  all  there  is  to  the  so- 
called  ‘Anthracite  Coal  Trust’  about  which 
so  much  misinformation  has  been  written 
and  given  to  the  public  through  various 
channels  in  recent  years,  as  applied  to  the 
large  anthracite  coal  producing  interests 
of  the  country. 

“This  company’s  mining  operations  have 
been  successfully  prosecuted  throughout 
the  year  without  serious  accidents  or 
casualties  of  any  khid.  Notwithstanding 
the  large  production,  the  mining  cost  per 
ton  has  increased  and  is  higher  than  in 
any  previous  year.  This  company’s  show¬ 
ing  in  this  regard  is  the  same  as  that  of 
other  large  producers.  For  the  reasons 
given  in  previous  reports  the  mining  of  an¬ 
thracite  coal  becomes  increasingly  difficult 
and  expensive  each  year.  This  company, 
moreover,  is  now  making  special  efforts  to 
mine  as  many  of  the  thin  so-called  sur¬ 
face  veins  of  coal  as  it  possibly  can.  It  is 
also  endeavoring  to  open  up  some  of  the 
old  caved  and  abandoned  workings  in  or¬ 
der  to  get  any  coal  that  can  be  .saved 
therefrom ;  also  it  is  working  more  of  the 
lower  thin  veins  of  coal  than  hitherto. 
Generally  speaking,  the  policy  of  the  man¬ 
agement  is,  in  view  of  the  limited  deposit 
of  anthracite  coal,  to  make  every  possible 
effort  to  work  out  and  market  every  ton 
of  it  that  can  be  won  at  anything  less  than 
a  prohibitive  cost.  During  the  year  about 
400,000  tons  of  coal  have  been  mined  from 
the  surface  veins  and  old  workings,  which, 
until  very  recently,  it  has  never  been 
thought  available  to  mine. 

“Much  work  in  the  nature  of  improve¬ 
ments  to  the  company’s  mining  properties 
has  been  done  during  the  year.  Much 
of  the  work  consists  in  the  further  in¬ 


stallation  of  electrical  appliances  of  va¬ 
rious  kinds.  The  large  e.xpenditures  for 
additions  to  Hampton  Central  steam  plant 
and  electric  power  station  are  of  this 
character.  Other  important  work  may  be 
mentioned,  as  the  completion  of  a  new 
breaker  for  Diamond  colliery,  and  the 
sinking  of  new  air  shafts  at  Hyde  Park 
and  Woodward  collieries.  Work  was  also 
begun  on  an  entirely  new  operation,  which 
will  be  opened  up  during  the  next  two  or 
three  years.  The  general  condition  of  the 
company’s  collieries,  washeries  and  ap¬ 
purtenant  structures  and  appliances  is  hot¬ 
ter  than  at  any  time  in  recent  years. 

“The  miners  and  employees  generally 
in  and  about  the  company’s  mines  are 
prosperous  and  content.  No  disputes  or 
troubles  have  arisen  during  the  year  which 
I'.ave  not  been  promptly  and  readily  ad¬ 
justed  by  the  officials  of  the  company 
without  friction  or  resort  to  the  Board  of 
Conciliation,  formed  several  years  ago  hy 
the  award  of  the  Anthracite  Coal  Com¬ 
mission.  The  company’s  officials  cannot 
now  conceive  of  any  reason  why  the  ex¬ 
isting  cordial  relations  between  the  com¬ 
pany  and  its  mine  employees  should  not 
continue  indefinitely. 

‘The  entire  anthracite  industry  is  cer¬ 
tainly  on  a  very  stable,  healthy  basis ;  one 
that  should  be  satisfactory  to  all  interest-; 
concerned  and  one  which,  from  the  staml- 
point  of  the  public,  should  be  continue<l 
indefinitely.  Few  of  those  who  are  so 
ready  to  criticize  this,  with  other  large 
property  interests,  know  that  the  prices  of 
domestic  sizes  of  anthracite  coal  realized 
by  the  producers  thereof  during  the  past 
year  are  exactly  the  same  as  those  fixed 
after  the  great  strike  of  n)02.  /Vll  other 
staple  commodities  which  comprise  the  ne¬ 
cessities  of  life  have  been  advanced  in 
price  again  and  again  until  they  reached 
the  maximum  of  recent  years  in  the  early 
months  of  IQ07,  the  price  of  atithracite 
coal  meanwdiile  remaining  as  in  1902.  In 
this  may  be  found  one  of  numerous  sound 
and  convincing  reasons  why  this  prime  ne¬ 
cessity  of  life  should  remain  in  the  con¬ 
trol  of  the  comparatively  few  hands  where 
it  now  is. 

“The  outlook  for  1908  as  respects  the 
coal  ’ousiness  of  the  company  is  promis¬ 
ing,  and  there  is  no  present  indication 
that  it  will  suffer  to  the  extent  that  gen¬ 
eral  business  seems  to  have  been  affected 
by  the  financial  troubles  of  the  country 
during  the  closing  months  of  1907.  Cer¬ 
tain  it  is  that  thus  far  the  anthracite 
industry  is  much  less  embarrassed  by 
these  troubles  than  any  other  Important 
one.’’ 


The  use  of  calcium  chloride  in  refrig¬ 
eration  is  rapidly  increasing,  especially 
because  it  does  not  attack  the  iron  pipes 
as  does  a  solution  of  common  salt,  and 
also  because  it  possesses  a  lower  freez¬ 
ing  point. 
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The  Dwight  and  Lloyd  Sintering  Process 

A  New  Blast-roasting  Process  in  Which  the  Material  is  Sintered  Contin¬ 
uously  in  Thin  Layers  and  Giving  a  Peculiar  Cellular  Structure 

^  ARTHUR  DWIGHT* 


The  metallurgical  treatment  of  fine  ma-  tening  roasting  has  long  been  recognized, 
terial  particularly  fine  sulphide  concen-  but  the  very  rapidity  of  the  reaction  de- 


trates  is  a  problem  which  is  pressing  more 
and  more  heavily  upon  the  metallurgist. 
Most  of  the  copper  now  produced  in  the 
West  comes  from  extensive  low-grade  ore  • 
deposits  that  can  be  cheaply  mined  and 
concentrated.  The  blast  furnace  has  an 
unquestioned  superiority  over  the  rever¬ 
beratory  when  the  material  to  be  smelted 
can  be  supplied  to  it  in  reasonably  coarse 
form,  but  with  fine  ores  and  concentrates 
it  is  at  a  positive  disadvantage,  and  for 
the  reasons  above  mentioned  many  metal¬ 
lurgists  have  been  almost  convinced  that 
the  return  of  the  reverberatory  into  pre¬ 
eminence  was  inevitable.  The  develop¬ 
ment  of  the  Montana  type  of  reverbera¬ 
tory  furnace  of  large  capacity  has  been 
indeed  remarkable  and  reflects  great  credit 
upon  the  metallurgical  skill  of  the  engi¬ 
neers  who  have  been  responsible  for  its 
success. 

The  Dwight  &  Lloyd  system  of  sinter¬ 
ing  fine  materials  is  the  result  of  a  serious 
and  oft-repeated  effort  to  devise  a  work¬ 
manlike  method  which  would  be  a  satis¬ 
factory  and  economical  substitute  for 
roasting  and  briquetting,  in  the  treatment  . 
of  fine  material  such  as  concentrates,  pul¬ 
verulent  ore,  flue  dust,  etc.,  in  preparation 
for  blast  furnaces.  The  metallurgical  and 
commercial  results  that  have  already  been 
attained  in  the  development  of  this  pro¬ 
cess  are  decidedly  satisfactory  and  it  has 
now  been  working  under  daily  operative 
conditions  long  enough  to  establish  its 
reliability  and  average  cost  factors.  In¬ 
deed,  it  looks  as  though  a  practical  and 
economic  solution  of  this  very  vexatious 
question  has  been  found  which  may  re¬ 
store,  to  some  degree,  the  prestige  of  the 
blast  furnace. 


feated  its  own  cuds,  for  the  sulphides 
quickly  melted  together,  and  impeded  fur¬ 
ther  oxidation.  Huntington  &  Heberlein 
found  that  they  could  prevent  this  pre¬ 
mature  matting  of  the  sulphides  by  mix¬ 


A  Blast  Roasting  Process 
The  process  may  be  considered  as  com¬ 
ing  within  the  class  of  those,  which  for 
lack  of  a  concise  term  may  be  designated 
“blast-roasting  processes,”  that  is,  those 
which  involve  the  use  of  controlled  air 
currents.  In  the  same  class,  generally 
considered,  are  the  well-known  Hunting- 
ton-Heberlein,  Carmichael-Bradford,  and 
Savelsberg  processes,  which  have  come 
forward  very  prominently  in  the  metal¬ 
lurgical  practice  of  the  last  few  years. 
These  methods  were  devised  originally 
for  the  treatment  of  lead  sulphide  ores, 
but  it  has  been  shown  that  copper  ores  are 
equally  adaptable. 

The  effectiveness  of  an  air  blast  in  has- 
‘Mining  engineer,  25  Broad  street.  New 


FIG.  I.  DWIGHT  X  LLOYD  SIXTF.RIXG  M.tCHINE,  DRU^t  TYPE,  SHOWING  STRIPPING  GRIZZLY 


ing  lime  with  the  charge,  just  as  had  been 
done  for  generations  in  the  old  Flintshire 
lead  practice.  The  particles  of  lime 
served  to  keep  the  particles  of  galena 
separated  during  the  oxidizing  period, 
thereby  favoring  individual-roasting  of 
the  sulphide  partieles,  as  distinguished 
from  mass-roasting.  Until  this  precaution 


order  to  account  for  the  astonishing  re¬ 
sults,  it  seemed  for  a  time  necessary  to 
assume  the  e.xistence  of  compounds  and 
reactions  of  lime  heretofore  unsuspected 
or  considered  as  impossible. 

Principles  of  Lime  Roasting 
These  assumptions  were  widely  dis- 


was  observed,  blast  roasting  never  had  a 
chance  to  show  what  it  could  do,  and  the 
first  time  the  partially  roasted  charge  so 
prepared  was  transferred  to  the  converter 
and  treated  with  an  air  blast,  the  re¬ 
markable  possibilities  of  roasting  in  that 
way  must  have  become  apparent.  But  in 
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cussetl  and  largely  accepted.  Careful  re¬ 
search,  however,  proved  them  to  be  fal¬ 
lacious.  Now,  it  is  quite  satisfactorily 
established  tliat  tlic  fuuctiou  of  the  lime 
is  mechanical  rather  than  chemical,  and  a 
brief  statement  of  the  principles  involved 
would  be  as  follows:  Make  up  a  charge 
in  which  sulphides  are  mixed  with  other 
ingredients,  so  chosen  that  during  the  first 
or  roasting  period  they  shall  remain  more 
or  less  inert,  acting  as  isolators  to  pre¬ 
vent  mass-action  among  the  burning  sul¬ 
phide  particles,  but  which  subsequently, 
(luring  the  second  or  agglomerating  per¬ 
iod,  shall  be  capable  of  uniting  with  the 
metallic  oxides  produced  by  the  roasting. 


tion  of  old  and  almost  discarded  metal¬ 
lurgical  methods,  a  practically  new  pro¬ 
cess,  and  making  it  a  brilliant  commer¬ 
cial  and  technical  success  deserve  the 
highest  commendation  and  praise.  It  un- 
(|uestionably  marks  one  of  the  real  ad¬ 
vances  in  the  metallurgy  of  lead  and  cop¬ 
per  in  this  generation  and  has  been  largely 
adopted  by  lead  smelters  in  all  parts  of 
the  world. 

DkKKCT.S  ok  THK  Ih.A.ST-l’OT 

It  must  be  conceded,  however,  that  even 
the  best  form  of  blast-pot  or  "converter " 
which  has  heretofore  been  u.sed  for  these 
i:ot-roasting  processes,  is  open  to  many 


the  ([uantity  of  lines  will  amount  to  from 
’,0  to  .to  per  cent. 

(.t)  On  account  of  the  mass-action  in 
such  a  large  converter,  the  central  part  of 
the  sinter  cake  is  apt  to  fuse  together  into 
a  solid  mass  of  slag,  and  thus  lose  the 
peculiar,  cellular,  coke  -  like  structure 
which  is  such  an  important  desideratum 
of  the  product.  It  .also  involves  much 
extra  labor  in  breaking  uj)  the  mass  after 
it  has  been  discharged  from  the  con¬ 
verter. 

(4)  It  h  as  been  shown  by  H.  ().  Hof- 
man  (see  paiwr  on  "Lime  Roasting  a 
•Oalena  Concentrate."  Trans.  .\.  I.  M.  E., 
\'<(1.  XXX VI 11)  that  the  sintering  action 


FIG.  2.  SINTER  C.tRRYI.VG  50  PER  CENT.  I.E.\D  MADE  FROM  GALENA  CONCENTRATES.  WITHOfT  LIME 


and  with  the  other  ingredients  of  the 
charge  to  form  silicates,  or  other  com¬ 
pounds  which  will  become  sufficiently 
viscous  at  the  temperatures  developed  by 
the  reactions  to  cement  the  mass  together 
more  or  less  into  what  we  call  a  sinter. 

The  Huntington  -  Heberlein  procedure 
still  uses  the  reverberatory  furnace  for 
the  preliminary  roasting.  The  Car- 
michael-Bradford  and  Savelsberg  pro¬ 
cedures  generally  perform  the  entire 
operation  in  the  one  converter,  and  both 
plans  are  justified  by  special  conditions 
of  the  problem. 

The  results  achieved  by  Huntington  & 
Heberlein  in  building  up,  by  a  combina- 


serious  disadvantages,  chiefly  mechanical, 
of  which  the  following  list  will  suffice : 

( 1 )  The  process  is  necessarily  inter 
mittent,  requiring  much  handling  of  ma- 
tirial.  and  constant  attention  in  filling  the 
pots,  stopping  blow'-holes,  etc. 

(2)  On  account  of  the  agitating  effect 
of  the  blast  as  it  issues  from  the  top  of 
the  pot  there  is  a  considerable  quantity  of 
the  charge  particularly  near  the  top 
which,  though  partially  roasted,  does  not 
have  a  chance  to  sinter.  In  order  to  re¬ 
duce  the  percentage  of  these  unsintcred 
fines  the  capacity  of  the  converters  is 
made  very  large,  usually  about  ten  tons 
to  the  charge.  Under  average  conditions 


in  an  ordinary  converter,  blown  from 
below,  starts  at  the  place  of  ignition  at 
the  bottom  and  moves  slowly  to  the  top ; 
and  the  time  during  which  a  given  par¬ 
ticle  is  exposed  to  the  maximum  heat  of 
sintering  (looo  to  1200  deg.  C.),  is  not 
more  than  a  minute  or  two,  the  tempera¬ 
ture  curves  for  a  given  layer  in  the  con¬ 
verter  showing  a  very  sudden  rise  to,  and 
a  very  sudden  fall  from  the  critical  tem¬ 
perature-time  of  sintering.  When  this 
slowly  rising  plane  of  fire  reaches  the  top 
surface  of  the  charge  in  the  pot  the  opera¬ 
tion  is  completee.  Tt  must  be  very  evi¬ 
dent  therefore,  that  in  a  converter  of 
many  tons  capacity  most  of  the  space  is 
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occupied  by  particles  whicli  are  either 
waiting  to  he  .sintered,  or  having  been 
sintered,  are  waiting  to  have  tlie  rest  of 
the  charge  finished.  Hence  the  greatest 
part  of  the  capacity  of  tlie  converter  is 
used  for  storing  and  not  for  actnally 
treating  its  contents,  and  we  are  therefore 
forced  to  the  conclusion  that,  considered 
strictly  as  a  metallurgical  furnace,  the 
capacity-ethciency  of  the  Hnntington  & 
Heberlein  CiUiverter  is  very  low. 

liiKAi.  Conditions 

If  this  reasoning  is  correct,  it  follows 
that  ideal  results  as  to  character  of  pro¬ 
duct  and  ecfinotny  of  operation  would  be 
obtained:  (a)  If  the  treatment  could  be 
made  continuous;  (b)  if  the  material 
could  be  presented  and  maintained  in  a 
quie.scent  con<lition:  (c)  if  a  thin  layer. 


Hy  effecting  the  treatment  of  ore  while 
it,  as  a  mass,  is  undergoing  movement, 
new  lines  of  economy,  not  attainable  by 
any  of  the  earlier  and  intermittent  pro¬ 
cesses,  are  opened  up. 

I'liK  Dwionr  &  Li,oyd  .\1.^(MINE 
While  it  is  not  the  purpose  of  this  paper 
to  .ittempt  to  describe  :dl  of  the  numer¬ 
ous  matters  incident  to  this  process,  and 
the  forms  of  apparatus  that  have  been 
devised  for  carrying  it  out.  a  few  of  the 
important  features  will  be  here  referred  to. 
h'or  e.xample,  a  simple  and  convenient 
form  of  the  Hwight  &  Lloyd  machine 
which  has  given  very  satisfactory  results 
under  actual  working  conditions  extend¬ 
ing  now'  over  a  considerable  period  of 
time,  is  that  shown  in  Fig.  i,  which  ma¬ 
chine  is  at  present  in  continuous  daily 
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centrates  and  flue  dust.  It  illustrates  very 
clearly  tlie  favorable  structure  of  the 
product.  ' 

The  general  arrangement  of  the  appar¬ 
atus  is  shown  iti  the  photograph.  It  con¬ 
sists  of  a  pair  of  circular  rims  of  iron 
carrying  a  set  of  cast-iron,  herringbone 
grates,  the  whole  forming  a  drum-shaped 
stiucture,  resting  on  rollers  like  a  copper 
ccuiverter.  'I'he  drum  acts  essentially  as 
an  endless  conveyer,  and  is  caused  ter 
move  slowly  about  its  axis  by  the  frictioil 
of  the  drive-rollers.  Inside  the  drum  and 
occupying  tlie  top  quadrant  of  the  circle 
a  stationary  suction  box,  connected  with 
a  suction  fan.  The  moving  rims  make  an 
air-tight  joint  with  the  edges  of  the  sta¬ 
tionary  suction  box.  The  material  to  bj 
sintered  is  fed  in  a  thin  layer  upon  the 
grated  face  of  the  drum  from  an  over- 
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charge.  Or  succession  of  charges  could  be 
employed. 

After  some  very  extensive  experiments 
in  this  direction  by  R.  L.  Loyd  and  my¬ 
self,  we  found  that  one  very  important 
matter  was  to  follow  such  a  course  that, 
from  start  to  finish,  the  particles  through¬ 
out  the  entire  mass  were  prevented  from 
agitation,  or  disturbance,  and  particularly 
those  particles  in  that  part  of  the  mass 
in  the  region  where  the  gases  made  their 
exit.  In  other  words,  we  discovered  that 
complete  quiescence  was  one  of  the  inci¬ 
dents  of  superior  sintering,  which  appar¬ 
ently  requires  that  at  the  instant  of  max¬ 
imum  temperature  all  the  particles  of  the 
mass  in  that  locality  must  remain  in  prac¬ 
tically  the  same  relative  position  and  in 
close  contact,  each  with  its  neighbors. 
There  arc  many  ways  of  accomplishing 
this  effect,  and  with  a  great  variety  of  ap¬ 
paratus,  employing  up-draft,  down-draft, 
or  side-draft. 


operation,  under  regular  smelter  condi¬ 
tions,  treating  copper  concentrates  and 
tine  dust 

Fig.  2  shows  a  pile  of  about  50  tons  of 
the  product  of  this  machine  made  from 
high-grade  galena  concentrates.  The  sin¬ 
ter  carried  more  than  50  per  cent,  lead  and 
less  than  3.5  per  cent,  sulphur.  The  capa¬ 
city  of  the  machine  on  this  charge  was  1.3 
tons  of  dry  charge  per  hour,  or  somewhat 
over  30  tons  per  day,  with  a  4-in.  layer 
and  a  blast  pressure  of  4  oz.  No  prelim¬ 
inary  roasting  was  necessary,  nor  was  any 
form  of  lime  used  in  the  mixture.  A  total 
pt'wcr  consumption  of  12  h.p.,  as  shown 
by  meter  readings,  was  sufficient  to  oper¬ 
ate  the  machine  and  suction  fan.  The 
gases  during  the  treatment  of  this  lead 
ore  were  passed  through  a  bag-house  and 
the  lead  loss  was  proved  to  he  a  negligible 
quantity.  , 

Fig.  3  is  a  photograph  of  a  cake  of  sin¬ 
ter  made  from  a  mixture  of  copper  con- 


luad  ore-hopper,  immediately  after  which 
the  stream  of  ore  passes  under  the  igniter 
which  may  be  a  series  of  gas  jets,  an  oil 
flame,  a  charcoal  brazier,  hot  roasted  ore 
or  even  hot  sinter,  whereby  the  top  sur¬ 
face  of  the  ore  stream  is  kindled  uni¬ 
formly  across  the  whole  width  of  the  con¬ 
veyer.  The  roasting  action  so  begun  is 
maintained  and  augmented  by  the  streams 
of  air  which  are  sucked  down  through 
the  moving  layer  of  ore  as  it  passes  across 
the  suction  b(Tx. 

When  a  4-in.  layer  of  ore  is  used,  which 
has  been  found  to  be  a  convenient  thick¬ 
ness,  about  20  minutes  will  be  required 
for  the  sintering  action  to  be  completed, 
and  the  speed  of  the  periphery  is  so  regu¬ 
lated  that  the  layer  shall  be  completely 
sintered  down  to  the  grate  by  the  time  it 
reaches  the  far  end  of  the  suction  box. 
The  discharging  is  done  automatically  by 
the  pointed  grizzly  frame  which  strips 
the  end  of  the  finished  sinter-cake  from 
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the  face  of  the  wheel  like  bark  from  a 
tree. 

When  the  machine  is  sintering  properly 
the  grates  do  not  clog.  The  best  speed  for 
the  periphery  will  depend  upon  the  char¬ 
acter  of  the  material  under  treatment ; 
thus  with  the  leady  charge  above  de¬ 
scribed,  it  was  about  5  inches  per  minute. 

Before  being  fed  to  the  machine,  the 
ingredients  of  the  charge  should  be  thor¬ 
oughly  mixed  and  moistened  to  the  proper 
degree.  This  moisture  not  only  prevents 
the  fresh  charge  from  sifting  through  the 
apertures  of  the  grate  bars,  but  greatly 
promotes  the  activity  of  the  sintering  pro¬ 
cess. 

It  is  evident  that  this  same  sequence  of 
operations  may  be  acomplished  in  many 
different  mechanical  ways,  and  a  number 
of  other  types  of  machine  have  already  been 
designed,  built  and  operated  for  carrying 
on  this  process.  The  drum  type  of  ma¬ 
chine,  here  shown,  has  the  minimum  of 
moving  parts  to  wear  and  get  out  of  order 
and,  therefore,  presents  some  strong 
claims  for  preference. 

Details  and  Costs 

Contrary  to  what  would  be  expected, 
the  machine  does  not  get  very  hot  even 
when  continuously  handling  a  large  ton¬ 
nage,  and  the  cast-iron  grate  bars  do  not 
make  trouble  by  burning  out. 

It  will  be  observed  that  all  the  adjust¬ 
ments  governing  the  operation  of  the  ma¬ 
chine  are  under  absolute  control.  The 
character  of  the  mixture,  thickness  of 
layer,  speed  of  travel,  ignition,  and  blast 
pressure,  can  be  set  to  produce  the  max¬ 
imum  output  and  best  character  of  pro¬ 
duct,  and  when  once  set,  can  be  main¬ 
tained  with  a  minimum  of  personal  at¬ 
tendance.  In  fact,  one  man  can  as  easily 
look  out  for  a  battery  of  several  machines 
as  he  can  for  a  single  machine. 

The  cost  factors  developed  from  actual 
experience  show  that  the  cost  per  ton  is 
considerably  less  than  the  best  pot-roast¬ 
ing  practice  up  to  date. 

The  observance  of  some  simple  rules  is 
necessary  for  the  most  successful  results, 
but  these  have  now  been  pretty  well 
worked  out,  and  there  is  nothing  about 
the  procedure  that  an  ordinarily  intelli¬ 
gent  smelter  workman  cannot  understand. 

The  range  of  composition  of  material 
from  which  a  suitable  sinter  can  be  made, 
while  not  unlimited,  has  been  found  to  be 
surprisingly  wide ;  in  fact  much  wider  as 
to  silica,  iron,  sulphur,  etc.,  than  the  lim¬ 
its  of  composition  of  the  blast-furnace 
charge  of  which  it  is  to  form  a  part,  and 
it  has  also  been  found  that  for  purely  me¬ 
chanical  causes  the  chemical  limits  are 
wider  when  treating  -thin  layers  than  they 
are  with  the  pot-shaped  converters  of 
large  capacity.  This  is  perhaps  most 
clearly  shown  by  the  ability  of  the  Dwight 
&  Lloyd  system  to  treat  galena  concen¬ 
trates  high  in  lead  without  the  admixture 
of  any  form  of  lime,  as  the  advocates  of 
the  older  processes  claim  to  be  necessary. 


Advantages  and  Scope 
The  following  suggestions  are  presented 
as  to  the  advantages  and  scope  of  this  pro¬ 
cess  : 

(1)  On  account  of  the  peculiar  cel¬ 
lular  structure  of  the  product,  the  fine  ores 
destined  for  -the  blast  furnace  can  be  put 
into  a  form  which  is  most  admirably 
adapted  to  facilitate  the  reduction  and 
smelting  of  the  metals  by  the  blast  furnace 
gases.  In  this  way  increased  fuel  effici¬ 
ency  will  be  attained  and  the  furnace 
speed  will  be  greatly  increased.  This 
means  a  lowering  of  cost  factors  all  along 
the  line  as  any  metallurgist  will  readily 
appreciate. 

(2)  The  sintering  of  the  fines  will 
greatly  reduce  the  amount  of  flue  dust 
made,  and  what  dust  is  made  can  be  re¬ 
handled  under  most  satisfactory  condi¬ 
tions.  In  fact,  flue  dust  is  often  a  wel¬ 
come  addition  to  the  sintering  mixture  in 
treating  fine  sulphide  concentrates  by  this 
process. 

(3)  In  cases  where  pyritic  smelting  is 
possible  from  the  chemical  character  of 
the  ores,  but  is  negatived  by  its  fine  me¬ 
chanical  condition,  the  advantages  of  py¬ 
ritic  smelting  may  be  successfully  secured 
by  making  a  rough  separation  of  the  fines 
from  the  coarse  ore,  sintering  the  fines  to 
form  a  spongy  sinter  which,  in  combina¬ 
tion  with  the  coarse  ore,  will  open  up  the 
charge  in  the  blast  furnace  in  the  manner 
which  seem  necessary  for  the  best  pyritic 
work. 

(4)  In  many  isolated  mining  districts 
where  concentrates  are  produced  and 
shipped  to  distant  smelting  works,  this 
process  would  serve  a  useful  purpose  in 
putting  the  concentrates  into  a  convenient 
form  for  handling  and  permit  of  shipping 
them  without  the  usual  mechanical  losses. 
At  the  same  time  the  shipping  weight 
would  be  reduced  with  consequent  savings 
in  the  freight  and  smelting  charges,  and 
the  product  would  be  in  a  form  most  ac¬ 
ceptable  for  the  smelter. 

(5)  The  process  readily  lends  itself  to 
the  successful  solution  of  many  special 
problems  in  ore  concentration  and  smelt¬ 
ing. 

(6)  On  account  of  the  concentrated 
character  of  the  sulphur  gases  that  can  be 
produced,  and  the  correspondingly  small 
volume,  the  system  may  be  a  convenient 
adjunct  to  any  scheme  for  utilizing  or 
rendering  innocuous  the  sulphur  in  the 
waste  gases.  This  is  becoming  an  import¬ 
ant  matter  in  many  districts  w’here  the 
farmers  are  raising  objections  to  the 
smoke  nuisance. 

The  capacity  of  the  machine  is  approxi¬ 
mately  I  to  tons  per  day  per  square 
foot  of  effective  hearth  area,  while  the 
cost  of  installation  is  but  a  small  fraction 
of  that  of  a  mechanical  roasting  plant  of 
equivalent  capacity. 

This  system  of  treatment  is  protected 
by  numerous  patents,  both  granted  and 
pending. 


Tennessee  Copper  Company 


In  1907  the  mines  produced  383,631  tons 
of  ore.  At  the  end  of  the  year  the  ore 
developed  in  the  Polk  County  mine  was 
126,966  tons;  in  the  Burra  Burra,  1,806,- 
960;  in  the  London,  359,443;  total  2,293,- 
369.  The  probable  ore  in  the  Burra  Burra 
mine  was  estimated  at  1,000,000  tons,  and 
in  the  London  mine  at  30,000  tons. 

The  smelting  works  in  1907  treated 
389,603  tons  of  ore,  8401  tons  of  converter 
slag,  23,045  tons  of  blast-furnace  products, 
89,035  tons  of  quartz  flux,  91,280  tons  of 
first  matte  and  custom  matte,  and  3571 
tons  of  custom  ore,  a  total  of  604,935 
tons.  The  consumption  of  coke  was  37,- 
269  tons. 

The  mine,  railway,  smelter  and  con¬ 
struction  works  employed  an  average  of 
1211  men  during  the  year. 

The  smelting  works  produced  12,599,019 
lb.  of  copper,  or  32.34  Ib.  per  ton  of  ore. 
The  cost  of  mining  and  smelting  is  given 
in  the  following  table: 


Per  Ton 
Ore. 

Per  Lt.. 
Cf>piH'r. 

MiiH'8  (levclopnieiit . 

Mlnini;,  lioistlnK,  etc . 

Crushing  nnd  sorting . 

Railway . 

Blast  furnace . 

Engineering  and  lalMiratory 

General . 

Converting . 

$0.1318 

0.9389 

0.0804 

0.1329 

1.6219 

0.0628 

0.170:i 

0.2402 

0.407e. 

2.904 

0.249 

0.411 

.5.016 

0.194 

0.526 

0.743 

$3.37!>2 

10.460<-. 

.\dju8tiuent  of  ore  aeeouiit.. 

0.014 

Co8t  of  line  copiM'r  in  pig... 

$:i.3747 

10.43rH-. 

The  increased  cost  per  ton  of  ore  over 
the  figures  for  1906  is  accounted  for  al¬ 
most  entirely  by  increase  in  rate  of  wages 
and  increase  of  cost  of  supplies. 

According  to  the  report  of  the  treasurer, 
2,230,136  lb.  of  the  copper  produced  were 
electrolylically  refined  during  the  first  half 
of  the  year;  the  remainder  was  marketed 
in  the  form  of  pig  copper.  The  cost  of 
electrolytic  copper,  after  allowing  for  gold 
and  silver,  was  12.22c.  per  lb.  The  cost 
of  producing  and  marketing  per  pound 
of  fine  copper  in  pig  was  as  follows : 
Cost  at  works,  10.44c. ;  freight,  insurance 
and  other  selling  expenses  0.68c. ;  taxes, 
legal  and  administration  expenses  0.67c. 
total  11.79c. 

The  profits  for  the  year  after  deducting 
$70,000  for  depreciation  of  the  plant  in 
Tennessee,  were  $800,635.  The  sulphuric 
acid  plant  was  completed  in  December. 
1907,  and  is  now  producing  acid.  No 
revenue  was  derived  from  this  source  dur¬ 
ing  1907.  The  sum  of  $728,$h7  was  ex¬ 
pended  for  new  construction  and  equip¬ 
ment.  Of  this  amount  $504,525  was  ex¬ 
pended  on  the  sulphuric-acid  plant,  and 
about  $114,000  in  improving  the  smelting 
plant. 


The  death  rate  from  accidents  in  the 
Transvaal  mines  for  the  year  ending  June 
30,  1907,  was  8.62  per  1000,  against  9.15 
per  1000  during  1906. 
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The  Southern  Anthracite  Coalfield 

The  Important  Future  Supply  of  Hard  Coal  Will  Be  Produced  by3|5^ 

Deep  Mining  in  the  Lower  Basin.  Water  Hoists  to  Replace  Pumping 

BY  JOHN  R  HAERTTER^ 


The  reopening  of  the  Blackwood  col¬ 
liery  of  the  Lehigh  Valley  Coal  Company, 
the  new  Mary  D.  operation  at  Tuscarora, 
the  completion  of  the  Pine  Knot  and  John 
Veith  plants  of  the  Philadelphia  &  Read¬ 
ing  Coal  and  Iron  Company,  combined 
with  other  extensive  and  important  de¬ 
velopment  work,  marks  the  beginning  of 
renewed  activity  in  the  southern  or 
Pottsville  coalfield,  and  will  assist  in  plac¬ 
ing  the  Schuylkill  region  in  the  position  in 
held  in  the  early  days  of  the  anthracite 
industry. 

The  Pottsville  field  occupies  the  south¬ 
ern  part  of  the  Schuylkill  region,  and  has 
the  Panther  creek  basin  as  its  eastern, 
and  the  village  of  Dauphin,  near  Harris¬ 
burg,  as  its  western  boundary;  this  forms 


prong  extends  westward  a  distance  of  16 
miles  and  has  an  average  width  of  2  miles. 

Topography 

The  southern  rim  of  the  field,  which  is 
also  the  southern  boundary  of  the  anthra¬ 
cite  territory,  is  defined  by  the  Pottsville 
conglomerate  (see  Fig.  i).  The  outcrop 
of  this  stratum  is  visible  in  the  gaps  in 
Sharp  mountain  at  Tamaqua,  Pottsville, 
Westwood,  and  Lorberry.  Through  the 
first  three  mentioned  gaps  flow  the  Little 
Schuylkill,  Schuylkill  and  west  branch 
of  the  Schuylkill  rivers,  respectively,  and 
through  the  Lorberry  gap  the  Swatara 
creek  flows  to  the  Susquehanna  river.  It 
is  also  through  these  gaps  that  the  various 
railroads  enter  from  a  southerly  direction ; 


tal,  were  changed  to  inclinations  varying 
from  a  few  degrees  to  perpendicular. 

The  beds  in  Sharp  mountain  dip  almost 
vertically,  as  shown  by  the  outcrop  of  the 
conglomerate  at  Pottsville  at  Fig.  i,  and 
extend  below  the  surface  on  that  dip  for 
a  considerable  distance  before  easing  off 
to  form  the  basin  which  extends  along  the 
mountain,  and  comprises  the  deepest  part 
of  the  field.  A  clear  conception  of  the 
formation  and  depths  can  be  had  by  refer¬ 
ence  to  Fig.  I,  which  is  a  section  of  the 
measures  in  the  vicinity  of  Pottsville  and 
on  which  are  enumerated  the  principrd 
workable  beds. 

Early  History 

From  the  fact  that  mines  were  opened 


a  coal  basin  nearly  60  miles  long,  parallel¬ 
ing  the  Mahanoy-Shamokin  district  of  the 
western  middle  field,  and  covering  an 
area  of  180  square  miles.  The  main  por¬ 
tion  of  the  field,  about  2  miles  wide  at 
Tamaqua,  gradually  grows  wider  to  the 
west  and,  at  Pottsville,  which  is  located 
almost  centrally  east  and  west,  is  about 
8  miles  wide.  It  retains  this  width  as  far 
as  Tremont,  where  a  division  into  two 
long  narrow  prongs  takes  place;  this  di 
vision  is  commonly  known  as  the  “fish 
tail,”  the  southern  branch  extending  west¬ 
ward  a  distance  of  23  miles,  and  tapering 
out  near  Dauphin  village ;  the  northern 

’Mining  engineer  with  Lehigh  Valley  Coal 
Company,  Wilkes-Barre,  Penn. 


the  Philadelphia  &  Reading  has  access 
through  all  four  cuts,  while  the  Penn¬ 
sylvania  enters  at  Pottsville  and  the  Le¬ 
high  Valley  at  Westwood. 

The  topography  of  this  region  is  unlike 
the  northern  field,  but  similar  to  the  east¬ 
ern  and  western  middle  basins.  The  in¬ 
terior  is  a  succession  of  hills  and  ridges 
between  which  flow  the  small  tributaries 
of  the  Schuylkill.  The  geological  con¬ 
struction  of  the  strata  is  wavy  and  folded 
(see  Fig.  i),  while  the  force  of  the  thrust, 
which  extended  over  the  whole  anthracite 
territory  long  after  the  coal  beds  had  been 
deposited,  is  most  pronounced  in  this 
basin,  where  overturned  anticlinals  prevail, 
and  where  the  seams,  originally  horizon- 


soon  after  the  discovery  of  coal  near 
Pottsville,  and  mining  was  actually  car 
ried  on  until  the  region  was  the  scene  of 
great  activity,  a  brief  review  of  its  early 
history  and  gradual  development  is  inter¬ 
esting,  and  in  fact  necessary,  to  complete 
an  account  of  the  present  and  future 
standing  of  this  southern  anthracite  field. 

The  first  known  discovery  of  anthracite 
coal  was  by  Parshal  Terry  and  a  company 
of  Connecticut  pioneers  at  Mill  creek, 
near  Wilkes-Barre,  Penn.,  in  1762.  The 
presence  of  coal  in  the  Schuylkill  region 
was  known  as  early  as  1769.  A  map  of 
Pennsylvania  published  in  1770,  and  con¬ 
structed  from  surveys  made  by  William 
Scull  (erroneously  published  heretofore 
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FRONT  VIEW  OF  STEEL  HEAD-FRAMF. 


FIRST  I)EE1>  SHAFT  IN  ANTHRACITE  FIELD 


OVER  "POTTSVILLE  DEEP  SHAFT 


'MU";.  ■  ■. 

FIG.  4.  WEST  SIDE  OF  GAP  IN  SHARP  MT. 
\T  POTTSVILLE.  SHOWING  OUTCROP  OF 
POTTSVILLE  CONC.LOM  ER ATE 


FIG.  5.  WADESVILLE  WATER  SH.AFT  OF  THE  PHILADELPHIA  &  READING 
COAL  AND  IRON  CO.MPANY  CAP.ACITY,  QO.OOO  GAL. 
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as  Scarlc  )  in  17(19,  clearly  defines  the  loca¬ 
tion  and  courses  of  the  Schuylkill  river 
and  its  trihutaries,  as  well  as  the  location 
of  the  Sharp  mountain.  At  the  site  of  the 
present  borough  of  Pottsville  is  plainly 
printed  the  word  “coal,”  also  at  a  point 
north  of  Mahanoy  creek.  The  legisla¬ 
ture  of  Pennsylvania,  14  years  after  tlie 
date  of  the  Scull  map,  passed  an  act,  ap¬ 
proved  March  15,  1874,  making  the 

Schuylkill  river  navigable,  fhe  ninth  sec¬ 
tion  reads  in  part,  “from  thence  .  .  . 

to  the  coal  mines  on  Schuylkill,  at  Ba.s- 
ler's  saw  mill.”  etc.,  so  that  it  is  only  rea¬ 
sonable  to  assume  that  seams  were  being 
opened  and  coal  was  actually  mined  about 
this  time.  Oh!  mai)s  sliowing  the  position 
of  Ikisler's  mill  locate  it  in  the  south¬ 
eastern  part  of  Pottsville. 

IC.vki.v  Sntf.MKXTS 

The  first  knovvn  shipment  of  anthracite 
coal  was  made  by  the  proprietary  gov¬ 
ernors  of  Petmsylvania  from  the  Wyom¬ 
ing  region  via  the  Susquehanna  river  and 
theitce  by  wagon  to  Carlisle.  Penn.,  in 
i77(».  In  1818  the  Lehigh  Navigation 
Coinpanv  was  org.-mized.  and  itt  1820 


northeast  of  Pottsville,  what  has  long 
been  known  as  the  “Pottsville  Deep 
Shaft.”  It  was  sunk  to  a  depth  of  nearly 
1600  ft.,  a  steel  head-frame  was  placed 
over  it,  and  a  powerful  pair  of  45x6o-in. 
first-motion  engines  with  conical  drums, 
completed  what  was  considered  at  that 
time,  and  for  many  years,  one  of  the 
greatest  coal  plants  ever  constructed. 

This  plant  attracted  the  general  atten¬ 
tion  of  mining  men  and  was  the  subject 
of  a  paper  by  the  late  Eckley  B.  Co.\e 
(I'lans.,  A.  I.  iM.  E.,  Vol.  i).  Conditions 
at  that  time  were  unfavorable  for  profits 
in  deep  mining  and  the  installation  was 
soon  abandoned.  The  territory  is  now  be¬ 
ing  mined  through  the  Wadesville  col¬ 
liery  farther  west;  the  original  head¬ 
frame  and  engines  are  still  intact,  but  are 
now  only  noticed  for  the  interest  they 
create  as  being  a  part  of  the  first  deep- 
shaft  installation  in  the  anthracite  coal¬ 
fields. 

The  only  coal  in  the  southern  field,  that 
may  be  considered  virgin  territorj',  is  that 
portion  of  the  district  which  is  located  in 
the  deep  synclinal  trough  extending  along 
the  base  of  Sharp  mountain  from  Tama- 


.'hipjied  to  Philaelelphia  tons  via  the 
Lehigh  river;  this  latter  date  has  always 
been  used  as  the  date  of  the  beginning  of 
the  permanent  anthracite  trade.  Early 
records  say  that  coal  was  plentiful  in  the 
vicinity  of  Pottsville;  but  no  great  ac¬ 
tivity  was  shown  in  mining  it  until  about 
1813,  when  a  number  of  mines  were 
<'Pened  and  coal  sold  locally  at  $3.50 
per  ton ;  the  fuel  at  that  time  consisted  of 
the  raw  product  as  it  came  from  the  mine, 
breakers  and  preparation  being  entirely 
unknown. 

The  Schuylkill  Navigation  Company 
was  organized  in  1815.  and  the  Schuyl¬ 
kill  canal  was  completed  from  Philadel¬ 
phia  to  Mount  Carbon,  about  one  mile 
below  Pottsville,  in  1825.  Extensive  min¬ 
ing  soon  proved  the  canal  too  slow  for 
handling  the  output,  and  construction  was 
eivmmenced  on  the  Mount  Carbon,  or 


what  is  now  known  as  the  Philadelphia 
&  Reading  railroad,  in  1835;  the  first 
shipments  of  coal  by  this  road  were  car¬ 
ried  to  market  in  1841.  The  number  of 
mines  increased  rapidly,  and  the  Schuyl¬ 
kill  region  ranked  first  in  point  of  annual 
shipments  until  1867,  when  it  was  re¬ 
placed  by  the  Wyoming  region  where  the 
basins  were  not  so  deep,  and  mining 
could  be  carried  on  cheaper  and  with 
more  rapidity. 

Anthracite  mining  has  now  reached  the 
stage  where  the  deeper  remaining  beds 
make  up  the  future  and  hist  supply  of 
hard  coal  that  is  available.  Deep  shafts 
will  consequently  be  the  only  profitable 
way  of  reaching  these  beds.  An  early 
attempt  at  deep-shaft  mining  was  made 
somewhere  about  1880  when  the  Philadel¬ 
phia  &  Reading  Coal  and  Iron  Company 
put  down  at  one  of  its  mines,  a  mile 


qua  on  the  east  to  Tremont  on  the  west. 
The  locations  of  present  operating  col¬ 
lieries  in  the  main  portion  of  the  field  are 
shown  in  Fig.  7. 

With  the  recent  purchase  by  the  Dela¬ 
ware  &  Hudson  Company  of  the  remain¬ 
ing  acreage  of  private  holdings,  practically 
the  entire  area  of  coal  land  in  the  South¬ 
ern  field  passes  under  corporation  con¬ 
trol.  Excluding  the  small  producers,  quite 
a  few  in  number,  there  are  now  not  more 
than  eight  or  ten  individual  operations. 
The  following  figures,  collected  from  the 
report  of  the  Department  of  Mines  of 
Pennsylvania  for  1905  will  show  the  dis¬ 
tribution  of  tonnage.  The  year  1905  is 
taken  since  the  1906  output  was  curtailed 
l>y  the  temporary  suspension  during  April 
and  part  of  Mav'. 

The  total  anthracite  production  in  1905 
was  70,220.354  long  tons,  that  of  the 
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southern  held  was  7,058,640  tons  or  about 
10  per  cent,  of  the  former. 

The  Pottsville  basin  will  furnish 
splendid  opportunity  to  engineering  skill 
for  the  best  methods  to  reach  and  develop 
the  underlying  seams,  the  lowest  of  which 
is  estimated  to  be  3000  ft.  below  the  sur¬ 
face.  It  is  probable  that  in  the  near  fu- 


Doubtless  the  equipment  of  this  field  will 
soon  include  many  hoisting  plants  in¬ 
stalled  exclusively  for  removing  mine  wa¬ 
ter  in  tanks  instead  of  by  pumping.  A 
striking  example  of  the  efficiency  and 
economy  of  this  system  is  furnished  in  the 
case  of  the  Lytle  operation  near  Miners- 
ville,  Penn.  This  colliery  is  extremely 


SOrXHERN  .\NTHU\CITE  0(>.\E  FIELD. 
Tminafri'  Pniduci'il  in  lito'i. 


PlloiXC’l  ION  IN  Tons. 

Mined.  W;islie|-y. 

I'olnl. 

Per  Cent, 
.'f  Total 
Pro- 

d  net  ion. 

L.\K(iE  CUMl'.VXIES. 

PIiEa.  &  RfadinK  Coal  .v  lion  t.'o . 

Lehinli  Coal  A:  Navlfiatioii  Co . 

Coal  Companion  of  Poniia.  H.  H . 

Loliigli  Valley  Coal  Co . 

■i.(i7-2,:i24  l‘.t.'..2.')l 

l.()C>.1.12S  . 

I.IKIO.'.MW  . 

*9.71.7  . 

4.7H2,l;ir>  19.7.2.I4 

2  H(:7.r,7« 
l.lKKt.liS 
i.iKin.oiw 
*9.71.7 

4.977.:W9 

70.5 

Ixnivnn'.Ki.  Oomvames. 
(Produoiiif:  over  KlO.iHK)  tuns.) 


St.  Clair  Coal  Co . 

4.72..70(> 

.71,S91 

r<04,4IHi 

ISuek  Klin  Coal  Co . 

oiid.ii'.O 

200..'’ 92 

Oak  Hill  Coal  Co  . 

174,im 

174.(411 

Pine  Hill  Coal  Co . 

120.11.4 

24  .SSI 

14.7,048 

Triiinan  M.  Dodson  Coal  Co . 

ns, 0.72 

118,0,72 

114,0.21 

lll.lWl 

1.240..747 

70.778 

1,222.22') 

18.8 

Other  small  oiiorations .  .... 

501,500 

190,420 

7.77, 92<i 

10  7 

Total  production  . 

f.,.71H),lS8 

408,4.72 

7,0.78,C>40 

*Tonnajre  derived  from  opiminji  up 

lllaekw.Hid  Colliery 

which  eommenei 

>(l  o|ierntion  in  I'.MiO. 

The  Water  Supply 

The  task  of  obtaining  a  pure  water  sup¬ 
ply  for  steam  purposes  will  in  time  be  a 
difficult  one.  Fresh-water  streams,  in  this 
field,  aside  from  those  owned  by  water 
companies  operating  in  the  vicinity,  are 
scarce.  Several  coal  companies  are  now 
compelled  to  purify  mine  water  for  boiler 
use.  Water  for  coal  washing  purposes 
will  be  readily  obtainable,  as  the  quantity 
of  mine  water  which  will  have  to  be 
pumped  or  raised  to  the  surface,  will 
furnish  an  abundant  supply. 

The  duration,  or  life  of  the  southern 
field,  is  entirely  dependent  on  unknown 
conditions  at  depth.  It  has  been  esti¬ 
mated  that  the  anthracite  area,  before 
mining  began,  contained  about  19,500,000,- 
000  tons,  of  which  about  9,200,000,000  or 
almost  one-half  of  the  entire  tonnage  was 
contained  in  the  southern  field.  All  pres¬ 
ent  estimates,  however,  are  most  uncertain, 
for  the  actual  life  of  the  field  may  be  pro¬ 
longed  beyond  its  estimated  life  as  has 
been  the  case  in  other  fields,  where  mon¬ 
strous  stripping  operations  continue  to 
furnish  a  coal  supply  far  beyond  the  out¬ 
put  estimated.  The  southern  basin  has 
long  been  considered  as  containing  the 
great  future  remaining  supply  of  anthra¬ 
cite,  and  while  other  fields  will  furnish  a 


ture,  a  series  of  tunnels  will  be  driven 
from  the  surface  and  at  suitable  vertical 
inter\’als  into  Sharp  mountain,  in  this  way 
cutting  all  the  seams  to  the  lowest  work¬ 
able  ones.  These  tunnels  will  not  only  re¬ 
duce  the  cost  of  haulage  and  drainage,  but 
will  at  the  same  time  prove  the  different 
seams  and  greatly  assist  in  the  correct 
geological  correlation  of  the  strata. 

Developing  the  Deeper  Beds 
The  various  overlying  seams  in  the 
Pottsville  basin  have  been  successfully 
developed  by  means  of  rock  slopes,  but 
the  most  economical  and  eventually  the 
best  method  of  reaching  the  lower  beds 
will  be  by  deep  shafts  of  sufficient  size 
and  equipment.  Suitable  locations  for 
permanent  shafts  cannot  be  definitely  fixed 
until  the  conditions  and  structural  forma¬ 
tions  become  better  known.  The  best 
present  knowledge  of  the  geological  struc¬ 
ture  is  entirely  theoretical,  and  only 
further  development  will  assist  the  engin¬ 
eer  in  deciding  on  proper  methods  for 
opening  up  and  developing  the  deeper 
beds.  So  far  but  little  prospecting  has 
been  done  in  the  way  of  diamond-drilling 
or  trial-shafting,  and  rock  formations  and 
coal  outcrops  are  exposed  in  but  a  few 
places. 

Drainage  will  undoubtedly  be  an  im¬ 
portant  subject  to  consider  in  the  future 
development  of  this  field,  and  because  of 
the  high  inclination  of  the  strata  and  the 
numerous  beds,  20  or  more,  surface  wa¬ 
ter  will  readily  find  channels  to  the  in¬ 
side  workings.  As  mining  goes  deeper, 
the  amount  of  water  liberated  by  cutting 
underground  water  courses  will  increase. 


wet,  and  the  shaft,  which  is  1650  ft.  deep, 
w.'is  filled  with  water  to  a  depth  of  860  ft. 
during  the  strike  of  1902.  After  the  strike 
was  ended,  tanks  were  put  in  the  four 
coal  compartments,  in  addition  to  the  reg¬ 
ular  water  hoists,  and  the  water  amount¬ 
ing  to  274,083,500  gal.,  was  hoisted  out  in 
37  days  and  a  few  odd  hours.  On  former 
occasions,  this  same  work  required  seven 
months  by  pumping  at  an  expenditure  of 
nearly  $6000,  excluding  the  value  of  the 
coal  burned.  There  are  many  water¬ 
hoisting  plants  in  successful  operation 
throughout  the  anthracite  field,  and  the 
results  already  obtained,  besides  the  ad¬ 
vantages  over  pumps  and  steam  lines  un¬ 
derground  will  be  conducive  to  the  final 
adoption  of  this  satisfactory  system,  es¬ 
pecially  in  deep  mires. 


considerable  output  during  their  remain¬ 
ing  years,  the  lower  districts  will  soon  be 
the  territory  to  which  mining  men  will 
turn  for  the  last  supply  of  hard  coal. 

The  development  of  this  region  will 
certainly  stand  out  in  great  contrast  to 
that  of  the  other  fields.  Here  we  can  ex¬ 
pect  to  see  centralized  plants  with  break¬ 
ers  of  enormous  capacity  and  containing 
modern  machinery  for  preparation.  Mod¬ 
ern  methods  already  favor  the  replacing  of 
small  breakers  and  plants  by  one  large 
central  operation,  which  is  designed  to 
produce  the  same,  or  a  greater  tonnage 
than  the  numerous  small  plants  have 
handled. 


On  the  Rand  a  Kafir  goes  to  surface 
as  soon  as  he  drills  36  in.  of  hole. 
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The  Commercial  Aspect  of 
Rand  “Profits” 


Under  this  title  George  A.  Denny, 
who  is  eminently  qualified  to  discuss  the 
subject,  publishes  in  pamphlet  form  the 
series  of  articles,  contributed  originally 
to  The  Mining  Journal  (London)  last 
year,  which  has  recently  been  republished, 
in  rather  full  abstract,  in  this  Journal. 
His  analysis  of  mining  conditions  on  the 
Rand  and  the  mines  of  the  latter  from 
the  investor’s  standpoint  is  of  immense 
importance,  not  only  in  its  bearing  upon 
the  particular  subject  but  also  in  its  gen¬ 
eral  application  to  a  commonly  neglected 
phase  of  mining  finance. 

Summarized  broadly,  this  principle  is 
that  a  mine  to  be  profitable  must  return 
the  full  investment  in  it  plus  the  interest 
which  the  money  would  have  earned  u‘ 
put  into  bonds  or  other  first-class  secur¬ 
ities  that  are  available.  The  inducement 
to  put  money  into  mines  is  the  larger  re¬ 
turn  w'hich  they  may  make,  the  magni¬ 
tude  of  the  return,  in  other  words  the 
ratio  of  annual  dividend  to  market  value 
of  the  shares,  being  theoretically  propor¬ 
tional  to  the  risk.  It  is  elementary  t’nat 
the  annual  profit  of  a  mine  does  not  repre¬ 
sent  interest  on  principal.  If  a  mine  in¬ 
volving  an  investment  of  $i, 000,000  pays 
$100,000  per  annum  for  lo  years  and  then 
is  exhausted,  the  investor  has  simply  re¬ 
covered  his  money  and  has  lost  interest 
upon  it  to  a  large  amount. 

Of  course  this  principle  is  so  well 
known  that  it  requires  no  restatement, 
but  practically  it  is  obscured  by  a  variety 
of  conditions,  among  which  are  (i)  the 
general  practice  of  mining  companies  to 
distribute  all  of  their  net  earnings,  leav¬ 
ing  the  stockholders  to  figure  amortiza¬ 
tion  for  themselves,  (2)  the  notion  of 
most  stockholders  that  they  will  draw 
dividends  for  a  few  years  and  then  sell 
their  stock  at  least  for  cost,  and  (3)  the 
inability  in  the  majority  of  cases  to  de¬ 
termine  in  advance  the  probable  life  of 
the  mine.  Who,  for  example,  could 
reasonably  predict  the  probable  life  of 
such  mines  as  those  at  Cobalt,  Ontario, 
or  Batopilas,  Mexico? 

However,  there  are  mines,  like  the 
Franklin  mine  of  New  Jersey,  whereof 
the  orebody  is  delimited,  and  other  mines, 
like  the  copper  lodes  of  Lake  Superior 
and  collieries  in  general,  w'hereof  the  life 
can  be  fairly  approximated  and  amortiza¬ 


tion  can  be  based  upon  the  determination 
of  reasonable  probabilities.  The  gold 
mines  of  the  Rand  fall  under  this  cate¬ 
gory.  Mr.  Denny  argues  that  in  their 
case  amortization  has  not  been  sufficiently 
allowed  for,  and  that  many  mines,  com¬ 
monly  considered  profitable,  in  reality  are 
not  so;  in  other  words,  investors  in  their 
shares  will  not  get  their  money  back,  or 
would  have  been  richer  in  the  end  if  they 
had  invested  in  consols,  w'hich  as  every¬ 
one  knows  yield  only  a  low  rate  of  in¬ 
terest.  We  think  that  no  one  will  ques¬ 
tion  the  truth  of  this  assertion,  nor  the 
further  one  that  the  managers  of  mining 
companies  are  apt  to  make  a  showing  of 
“profit”  larger  than  the  profit  really  is, 
but  it  is  going  too  far  to  declare  the  Rand 
mines  as  a  whole  to  be  unprofitable.  The 
companies  may  be  unprofitable  to  the 
stockholders,  and  yet  the  mines  may  be 
profitable,  as  the  outcrop  mines  doubt¬ 
less  have  been.  The  difference  between 
these  conditions  is  that  the  profits  have 
been  to  a  large  extent  anticipated  by  the 
vendors  and  promoters.  This  is  a  com¬ 
mon  event  in  mining  finance.  There  are 
many  good  mines  in  America  as  well  as 
in  South  Africa,  which  are  the  basis  of 
unprofitable  companies  because  the  pronr 
of  the  mines  as  such  has  been  entirely 
anticipated  in  the  organization  of  the 
company.  It  was  not  a  part  of  Mr. 
Denny’s  thesis  to  go  deeply  into  this 
phase  of  the  question,  but  it  is  a  matter 
of  mining  finance  that  is  not  given  suf¬ 
ficient  attention  by  the  purchasers  of  min¬ 
ing  shares,  partly  because  usually  they 
have  no  one  to  advise  them,  and  partly 
because  it  is  so  often  that  they  do  not  in¬ 
tend  to  be  permanent  holders,  although  it 
is  a  common  occurrence  that  they  become 
so  perforce.  The  loss  which  then  ensues 
is  the  result  of  the  disregard  of  the  prin¬ 
ciple  of  amortization  and  the  element  of 
time  in  the  earning  power  of  money  and 
the  anticipation  of  profits  by  earlier 
owners  of  the  property. 

The  importance  of  the  element  of  time 
is  emphasized  by  Mr.  Denny  in  certain  of 
his  analyses  of  the  capital  accounts  of 
Rand  companies,  w’hich  have  had  to  raise 
large  sums  of  money  and  prosecute  de¬ 
velopment  work  for  many  years  before 
net  earnings  could  materialize.  The  loss 
of  interest  on  capital  during  such  periods 
is,  of  course,  a  charge  against  future  pro¬ 
fits.  The  stupendous  losses  that  may  re¬ 
sult  from  deferred  production  are  such 
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that  the  policy  of  “husbanding  the  com¬ 
pany’s  resources,”  which  is  so  often  an¬ 
nounced  as  an  excuse  for  inactivity,  if 
fully  realized  would  be  in  many  cases, 
in  the  w’ords  of  ^Ir.  Denny,  “altered  to 
one  which  would  cause  an  immediate  re¬ 
distribution  of  the  available  assets.”  The 
loss  of  income  through  deferred  profits 
is  also  a  matter  that  hears  upon  the  cur¬ 
tailment  of  production  by  copper  and  lead 
mines  for  market  purposes,  as  is  recog¬ 
nized  no  doubt  by  such  enlightened  man¬ 
agements  as  those  of  the  Calumet  & 
Hecla  Mining  Company  and  St.  Joseph 
Lead  Company,  which  do  not  curtail  pro¬ 
duction  and  continue  to  sell  their  output 
so  long  as  they  can  do  so  at  a  profit. 

On  the  same  line  of  reasoning.  Mr. 
Denny  points  out  that  the  deep-level 
claims  of  the  average  yield  of  the  Ratul 
can  not  be  worked  at  a  profit  under  the 
present  conditions  of  equipment  and  de¬ 
velopment  cost,  considering  amortization 
and  interest  charges,  even  if  the  prop 
erties  could  be  acquired  for  nothing.  In 
other  words  they  have  no  present  value, 
and  the  only  safe  course  is  to  postp.one 
capitalization  until  they  are  within  a  safe 
margin  of  profitable  activity.  “Until  that 
time,”  says  Mr.  Denny,  “they  must  be  re¬ 
garded  as  having  no  relation  to  com¬ 
merce,  in  precisely  the  same  manner  as 
though  they  were  undiscovered  treasures 
of  nature.  If  this  view  were  not  sound, 
then  the  potential  value  of  all  natural  de¬ 
posits  must  be  discounted  from  the  date 
in  human  history  when  they  attained  com¬ 
mercial  value.  They  would  thus  be  sad¬ 
dled  with  colossal  accumulations  of  in¬ 
terest.  *  *  *  This  is.  of  course,  ab¬ 
surd.  The  deposits  can  only  have  a  com¬ 
mercial  relation  when  they  become  the 
object  of  commercial  enterprise.”  This  is 
entirely  sound.  VVe  have  heard  much  re¬ 
specting  the  waste  of  our  natural  re¬ 
sources,  and  are  hearing  a  great  deal 
about  it  now.  There  have  been  and  are 
some  sad  wastes  beyond  doubt,  but  manj' 
discardings  that  are  called  wastes  are 
really  not  so,  considering  the  questions  of 
capital  and  interest.  Does  anyone  sup¬ 
pose  that  the  United  States  would  be  so 
wealthy  a  nation  H  the  development  of 
its  sulphide  mines  had  been  deferred  un¬ 
til  sulphuric  acid  could  be  made  from  the 
sulphur  that  is  being  thrown  away? 

We  shall  not  discuss  at  much  length 
the  technical  parts  of  Mr.  Denny’s  ar¬ 
ticles,  although  we  hope  that  our  readers 


will  do  so,  because  they  present  many 
interesting  and  important  points.  Of 
course  the  situation  on  the  Rand  is  such 
that  working  costs  must  be  reduced,  and 
it  is  evident  that  they  can  be  inasmuch 
as  the  efforts  of  some  of  the  engineers 
are  already  bearing  fruit.  It  may  be,  as 
Mr.  Denny  remarks,  that  “The  Rand  has 
run  amuck  with  capital  expenditure.”  but 
it  does  not  follow  that  the  outlay  of  fur 
ther  capital  if  wisely  made  may  not  lead 
to  economies  in  working  costs,  including 
the  amortization  and  interest  charges  that 
Mr.  Denny  emphasizes.  The  installation 
of  mechanical  conveyers  at  the  X’ew 
Kleinfontein,  described  in  a  recent  paper 
l)y  E.  J.  Way.  shows  how  greatly  such  a 
mechanicalization  ma\  pay — really  pay. 
We  question  the  value  of  Mr.  Denny's 
suggestion  that  great  economy  would  be 
realized  from  the  establishment  of  cen¬ 
tral  reduction  works,  for  which  an 
amortization  extending  over  a  50-year 
period  may  be  reckoned,  against  10  to  15 
years  for  the  mines.  The  question  of 
works  amortization  was  recently  dis¬ 
cussed  in  the  Joukx.vl,  the  point  being 
whether  a  20-year  period  was  not  too 
long  in  the  most  favorable  case. 

In  the  conclusion  of  his  paper,  Mr. 
Denny  refers  rather  pessimistically  to  the 
record  of  the  Rand,  asserting  that  its  gold 
production  has  been  obtained  at  a  loss. 
This  will  not,  we  think,  be  readily  ad¬ 
mitted.  It  is  undoubtedly  true  that  the 
large  dividends  that  have  been  paid  are  far 
from  being  all  profit ;  it  is  probably  true, 
moreover,  that  the  stockholders  in  some 
dividend-paying  mines  will  not  recoup 
their  investments :  but  the  Raud  has  made 
great  fortunes  for  a  large  group  of  mag¬ 
nates,  who  have  anticipated  profits,  and 
the  full  data  are  not  available  to  warrant 
the  pronouncement  that  the  mines  them¬ 
selves  have  been  wholly  unprofitable  on 
the  basis  of  actual  expenditures. 


The  New  Mining  and  Metallurgical 
Society 

At  a  meeting  of  engineers  interested  in 
the  formation  of  a  new  mining  and  metal¬ 
lurgical  society,  at  New  York  last  week, 
it  was  decided  to  pniceed  with  plans  for 
organization.  It  is  the  intention  to  make 
a  strictly  professional  society,  with  dis¬ 
tinct  qualifications-  for  membership,  more 
or  less  of  the  nature  of  those  imposed  by 
the  Institution  of  Mining  and  Metallurgy. 


There  appears  to  be  a  decided  demand  for 
the  creation  of  such  society. 

Recognizing  that  the  new  society  will 
now  he  formed  (a  meeting  of  the  charter 
memljcrs  is  to  be  held  on  or  before  April 
20.  if  possil)le)  it  will  be  a  source  of  re¬ 
gret  if  arrangements  l)e  not  made  for  an 
affiliation  1)etween  it  and  the  American  In¬ 
stitute  of  Mining  Engineers.  We  l)elieve 
that  it  is  possible  to  effect  such  an  affilia¬ 
tion  .so  that  the  Iqstitute  will  not  lose  in 
meml.ership  or  ability  to  carry  011  its  pub¬ 
lication  of  technical  papers  and  plans  to 
create  a  great  technical  library,  while  on 
the  otlier  hand  the  new  association  will 
be  able  to  carry  out  its  special  plans.  An 
earnest  effort  to  consummate  such  an  un¬ 
derstanding  will  be  made,  we  believe  with 
g<iod  promise  of  success.  A  division  of 
meml'.ership  among  two  technical  societies 
will  not  be  to  the  best  interest  of  tbe  pro¬ 
fession. 


I'hk  UxiTKit  St.vtes  Steel  Corporation 
gives  its  stockholders  and  the  public  a  full 
and  fair  report  of  its  operations  for  the 
past  year.  It  was  the  best  in  the  history 
of  the  corporation,  notwithstanding  the 
break  near  the  close  of  the  year,  which 
came  too  late  to  reduce  the  totals  very 
much.  The  figures  are  so  large  that  it  is 
rather  difficult  to  comprehend  them.  The 
gross  earnings  for  the  year  were  $757>‘ 
014.768,  probably  the  largest  sum  ever 
earned  by  a  single  organization.  Of  this 
enormous  sum  73.6  per  cent,  was  absorbed 
by  operating  expenses  and  repairs;  5.4  by 
general  expenses ;  7.4  by  interest  and  sink¬ 
ing  funds.  Ihe  dividends  paid  were  5.4 
per  cent,  of  the  gross  earnings,  and  ap¬ 
propriation  for  new  plants  7  per  cent.,  the 
corporation  continuing  its  wise  policy  of 
adding  to  its  works  from  current  earn¬ 
ings. 


It  is  (  heekfl’i.  to  hear  the  mine  mana¬ 
gers  at  liutte  talking  about  producing 
cop]Kr  at  10  to  lie.  per  lb.  According  to 
the  .Anaconda  report  for  1905.  its  cost  in 
that  year  fell  between  those  figures,  and 
there  is  no  good  reason  why  it  should  not 
1)0  repeated.  The  high  cost  in  1906  and 
1907  was  due  largely  to  a  falling  off  in  the 
efficiency  of  the  labor,  which  of  course 
was  well  known  not  only  to  the  Butte 
managers,  but  also  to  every  mining  engi¬ 
neer  who  inspected  the  mines.  This 
drawback  appears  now  to  have  been  cor¬ 
rected. 
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Metallics 

The  force  from  the  exi)losion  of 
<lyiiamite  is  equal  in  all  directions,  the 
opinion  of  many  practical  miners  to  the 
.contrary  notwithst.anding. 

Silver  amalgam  apparently  is  as  good 
as  gold  amalgam  for  setting  new  copper 
amalgamating  plates.  The  silver  amalgam 
can  he  made  by  heating  a  partly  filled 
bottle  of  mercury  almost  to  its  vaporizing 
point  (180-200  deg.  C. )  and  then  dropping 
thin  sheets  of  silver  into  the  mercury. 
Upon  sh.-iking  the  bottle,  these  strips  soon 
dissolve  in  the  merenry. 

The  cle.an-np  room  at  the  (Ireat  Boulder 
Perseverance  mine  is  equipped  with  a 
hood,  suction  fan.  and  mechanical  dust- 
collector  system.  All  screening  and  mix¬ 
ing  of  the  sludge  from  the  zinc  boxes  is 
done  under  the  hood,  which  is  equipped 
with  canvas  curtains  that  reach  almost  to 
the  floor.  Thus  most  of  the  dust  is  saved. 
The  cost  of  the  equipment  installed  was 
$300.  fhe  dust  .saved  soon  paid  for  the 
installation. 

A  liad  piece  of  ground  is  often  in  such 
a  position  that  it  is  awkward  and  danger¬ 
ous  to  pry  it  down  with  a  bar  or  pick. 
In  such  cases  it  is  best  to  blast  the  ground 
down  with  dynamite.  The  dynamite  can 
be  worked  into  the  crack  behind  the  slab, 
or,  if  that  is  impossible,  often  the  mere 
pasting  of  the  dynamite  against  the  face 
of  the  slab  by  means  of  clay  is  sufticient 
as  the  jar  of  the  e.xplosion  will  generally 
break  down  the  slab. 

Litharge  in  the  crucible  assay  acts  in 
three  ways :  ( i )  when  melted  with  sul¬ 
phides  and  compoumls  of  the  l>ase  metals, 
it  oxidizes  both  the  metals  and  the  acid 
elements  with  the  evolution  of  volatile 
oxides,  such  as  SO-  <md  As-O:.;  (2)  the 
molten  litharge  forms  easily  fusible  mix¬ 
tures  with  the  oxides  of  the  metals:  (3)  a 
portion  of  the  litharge  is  reduced  during 
the  oxidation  to  metallic  lead,  which  col¬ 
lects  the  gold  and  silver  in  a  button. 

Any  work  done  for  the  purpose  of  dis¬ 
covering  ore  has  been  declared  by  the 
laiited  .States  courts  (United  States 
Iron-Silver  Company,  Federal  Reporter. 
Vol.  24.  p.  5(18)  to  be  inqirovements  with¬ 
in  the  sjjirit  of  the  law.  Therefore  holes 
drilled  with  a  churn  drill  in  the  search  for 
mineral  would  count  for  assessment  work. 
I’.ven  building  flumes,  drains  or  tbe  turn¬ 
ing  of  a  stream,  the  work  done  aiding  in 
the  development  of  ore,  have  been  allowed 
to  count.  When  a  mine  is  idle,  the  time 
and  labor  of  a  watchman  can  he  counted 
as  assessment  work. 

■‘Resuing"  has  made  it  possible  at  the 
Jumpers  mine,  Transvaal.  South  Africa, 
to  work  narrow  reefs  that  formerly  could 
not  be  made  to  pay.  The  miners  work- 
on  royalty;  as  usual  the  greater  the  value 
of  the  -  ore  the  greater  the  company’s 
royalty.  The  tributers  pay  for  everything 


they  use,  such  as  supplies,  native  tvages 
and  compound  expenses.  The  tribute! 
has  to  deliver  the  ore  to  the  chute  in  the 
stope;  there  the  company  takes  it.  The 
tributer  is  charged  los.,  or  $2.40,  per  ton 
for  milling,  subsequent  handling  and  gen¬ 
eral  expenses  on  all  ore  that  he  delivers 
to  the  company.  This  charge  causes  him 
to  sort  the  ore  clean  in  the  stope.  This 
method  has  been  found  very  successful  at 
the  Jumpers  mine  and  it  is  now  being 
tried  at  the  Windsor  mine. 

“Bull-dozing  boulders”  is  a  term  used 
in  Western  mines  to  designate  the  break¬ 
ing  of  boulders  by  the  exploding  of  dy¬ 
namite  on  the  surface  of  the  boulder. 
The  dynamite  is  worked  into  a  crevice 
or  into  a  shallow  hole,  gouged  out  with 
a  pick,  and  is  plastered  over  with  fine 
ore,  or  with  clay  or  talc  if  any  is  handy. 
The  blast  is  also  often  called  a  “paster.” 
Large  boulders  can  l)c  broken  in  this  way 
l)Ut  much  dynamite  is  consumed  in  the 
operation.  It  is  this  use  of  dynamite 
which  has  helped  to  fasten,  in  the  mind 
of  the  miner,  the  mistaken  notion  that  the 
force  of  dynamite  is  mainly  downward. 
Bull-dozing  of  boulders  should  not  be 
done  often  in  timbered  stopes  as  it  is 
hard  on  the  timbers.  In  square-set  stopes 
it  is  especially  to  be  condemned  as  the 
concussion  rips  up  the  floors. 

Not  only  on  account  of  moisture,  but 
also  on  account  of  liability  of  danger 
from  objects  falling  in  the  shaft,  it  is 
best,  even  in  dry  shafts,  to  encase  the 
electric-power  cable  in  a  protecting  iron 
pipe.  The  protecting  pipe  can  easily  be 
supported  from  the  timbers  but.  when  the 
shaft  is  deep,  the  weight  o^  the  cable  is 
too  great  to  permit  its  being  suspended 
merely  from  the  top.  Under  such  condi¬ 
tions  the  bne  can  be  supported  by  clamp¬ 
ing  the  bottom  of  the  cable  to  the 
bottom  of  the  pipe  and  then  low¬ 
ering  sufticient  slack  in  the  pipe  so  that 
the  cable  will  twist  into  coils  and  come  in 
contact  w'ith  the  iron  pipe.  Friction  be¬ 
tween  the  cable  and  the  pipe  is  then 
great  enough  to  support  most  of  the  weight 
of  the  cable  and  the  rest  can  be  borne 
by  fastening  the  top  end  of  the  cable. 

The  following  methods  of  thawing 
dynamite  have  resulted  in  accidents  in 
England  from  1872  to  1905 :  Heating 
dynamite  over  tire  caused  38  accidents ; 
reheating  water,  in  which  dynamite  had 
been  previously  placed  to  thaw,  ii;  plac¬ 
ing  the  explosive  in  water  and  then  heat¬ 
ing  over  a  fire,  10;  placing  the  dynamite 
in  ovens.  8;  thawing  cartridges  in  the 
hands  over  a  lighted  lamp  or  candle,  7; 
placing  dynamite  in  hot  ashes,  7;  warm¬ 
ing  on  a  shovel  over  a  fire,  5 ;  placing 
dynamite  on  top  of  heated  stone,  5 ;  on 
a  hot  iron.  4;  on  a  steam  pipe,  2;  rubbing 
sticks  of  dynamite  together  to  warm  them 
by  friction,  i.  A  simple  and  safe  way  to 
thaw  dynamite  is  to  put  the  dynamite  in 
a  bucket  or  tin  can  and  place  this  vessel 


in  another  bucket  filled  with  hot  water. 
Wrap  the  two  up  in  old  cloth  or  place  in 
an  air-tight  box  to  retain  the  heat.  This 
is  an  effective  method  and  one  that  does 
not  injure  the  dynamite. 

In  hand  drilling  there  is  considerable 
waste  of  steel  from  the  battering  of  the 
head  of  the  drill.  This  wear  can  be 
.'ivoided  by  hardening  the  head.  The 
head  must  not  be  made  too  hard  or  there 
will  be  a  tendency  to  chip.  At  the 
Windsor  mine,  Transvaal,  South  Africa, 
the  heads  of  25  drills,  made  from  ^-u\. 
octagonal  steel  of  good  quality,  w^we 
h.ardened  by  quenching  the  head  end  at 
the  dullest  observable  red  in  cold  water; 

25  other  drills  made  from  the  same  steel 
were  not  hardened  at  the  head.  After  a 
mouth's  use  the  drills  with  the  hardened 
heads  showed  a  ma.ximum  wear  at  the 
bit  end  of  ^  in.  and  a  minimum  w'ear  <jf 
14  iu..  average  in.  The  wear  at  the 
head  end  was  unappreciable.  The  drills 
with  unhardened  head  showed  the  same 
wear  at  the  chisel  end,  but  at  the  head 
(  lid  the  ma.ximum  wear  was  2%  in.  and 
the  minimum,  i  in.,  average  in.  The 
ground  is  easy  to  drill  so  that  generally 
the  bit  of  the  drills  only  had  to  be 
dressed.  This,  of  course,  made  the  pro¬ 
portion  of  the  wear  at  the  head  end  un¬ 
duly  large. 

Shafts  have  been  sunk  bj*  drilling  with 
core-drills  a  series  of  vertical  holes ;  the 
holes  were  filled  with  sand,  the  sand  be¬ 
ing  cleaned  out  and  the  top  part  of  the 
holes  loaded  as  different  rounds  were 
blasted.  This  method  has  not  proved  suc¬ 
cessful  because,  owing  to  -the  arrangement 
of  the  holes,  the  ground  has  to  be  crushed 
out  rather  than  blasted  out.  This  injures 
the  walls  of  the  shaft  and  the  amount  of 
e.xplosive  used  is  high.  Apparentlj-  ow- 
iu.g  to  the  less  effect  of  dynamite  the  use 
of  a  series  of  such  holes  drilled  b}'  churn 
drills  would  be  still  less  successful.  Gen¬ 
erally  sinking  with  hand  drilling  is  as 
cheap  as  any  other  method  of  sinking  ex¬ 
cept  in  very  wet  shafts  but  commonly  it  is 
slower  than  when  air  drills  are  used.  Still 
in  South  Africa  the  record  in  shaft  sink¬ 
ing  was  made  by  using  hand  drilling. 
Churn  drills  have  been  used  in  the  Wis¬ 
consin  zinc  district  in  sinking  wet  shaft?, 
but  for  drilling  two  holes  placed  near  the 
shaft,  in  which  column-pipe  Cornish 
pumps  were  placed,  and  not  for  drilling 
holes  to  be  blasted.  By  pumping  the  wa¬ 
ter  through  these  two  holes  the  bottom  of 
the  shaft  was  kept  fairly  dry.  The  drill 
holes  were  within  a  few  feet  of  the  shaft, 
but  frequent  holes  had  to  lie  drilled  from 
the  shaft  to  these  holes  to  aid  in  the 
draining  of  the  shaft  Ixittom.  The  main 
advantage  of  hand  drilling  for  shaft  sink¬ 
ing  is  the  more  solid  condition  in  which 
the  walls  of  the  shaft  are  left  when  hand 
drilling  is  used  instead  of  machine  ilriil- 
iiig.  .\ir-hannner  drills  have  been  used 
for  sinking  shafts,  and  the  cost  and  speed 
of  sinking  were  .satisfactory. 


66o 


THE  ENGINEERING  AND  MINING  JOURNAL. 


March  28,  1908. 


Views,  Suggestions  and  Experiences  of  Readers 

Comments  on  Questions  Arising  in  Technical  Practice  or  Sug¬ 
gested  by  Articles  in  the  Journal,  and  Inquiries  for  Information 

CORRESPONDENCE  AND  DISCUSSION 


Matte  Smelting  at  Ingot,  California 


In  the  issue  of  Feb.  29,  1908,  of  the 
Journal,  appeared  an  article  by  W.  B. 
Bretherton,  entitled  "Matte  Smelting  at 
Ingot,  California,”  which  proved  exceed¬ 
ingly  interesting  to  me.  In  this  article, 
reference  is  made  to  the  work  of  S.  E. 
Bretherton’s  predecessor.  Judging  from 
various  statements  in  Mr.  Bretherton’s 
article,  he  cannot  be  reliably  informed  as 
to  former  metallurgical  operations,  and  I, 
as  his  predecessor,  therefore,  take  oc¬ 
casion  to  supplement  his  article  by  some 
data  which  1  trust  will  prove  interesting 
to  the  profession. 

In  the  fall  of  1903,  I  was  engaged  as 
engineer  to  design  and  erect  a  pyrite  smel¬ 
ter  to  treat  the  ores  of  the  Afterthought 
mines.  A  large  portion  of  the  smelter 
equipment,  such  as  the  furnace,  the  Green 
blower,  sampling  mill  machinery,  etc.,  was 
already  on  the  property,  having  been 
brought  from  mines  at  Copley  belonging 
to  the  company.  This  furnace  had  been 
built  to  treat  oxidized  ores,  and  was  there¬ 
fore,  not  originally  designed  and  propor- 
portioned  for  treating  pyrite  ores,  in 
which  practical  experience  has  proved  that 
furnaces  with  almost  straight  jackets,  that 
is,  with  hardly  any  bosh  above  the  furnace 
focus,  give  the  best  results.  The  smelter 
was  completed  early  in  1905,  and  de¬ 
scribed  in  this  Journal,  July  8,  1905. 

I  had  nothing  to  do  with  the  mine 
operations,  and  the  shaping  of  future 
metallurgical  operations  at  the  smelter  was 
based  on  samples  furnished  by  the  mine 
management.  A  portion  of  these  samples 
contained  a  high  percentage  of  zinc  in  the 
form  of  blende ;  another  portion  was 
fairly  free  from  it,  and  it  was  represented 
to  me  that  ores  could  be  stoped  contain¬ 
ing  practically  no  zinc,  separate  from  ores 
containing  zinc  blende.  This  would  have 
permitted  of  a  blending  of  the  different 
grades  of  ores,  giving  a  certain  flexibility 
to  the  blast-furnace  operations  in  the 
preparation  of  the  charges.  The  average 
copper  content  of  the  mine  samples  was 
about  5  per  cent.,  and  I  figured  to  be  able 
to  carry  5  per  cent,  copper  in  the  blast¬ 
furnace  burden. 

Adverse  Conditions 

The  first  stope  at  the  mines  was  opened 
in  the  latter  part  of  February,  1905,  and 
the  smelter  was  blown  in  in  March,  1905. 
The  first  ore  shipments  when  run  through 
the  sampling  mill  averaged  2.83  per  cent, 
copper  and  18  per  cent,  zinc  in  the  form 
of  zinc  sulphide.  With  the  small  iron 


content  in  the  ore  (14  to  20  per  cent.), 
and  zinc  sulphide,  heavy  spar,  and  alumina 
forming  50  per  cent,  of  the  ore,  and  no 
clean  iron  sulphide  being  available,  the 
zinc  sulphide  could  not  be  completely 
slagged  (held  in  solution  in  the  slag)  and 
it  accumulated  in  the  furnace  shaft  and 
obstructed  the  shaft  until  the  furnace 
froze.  These  accretions  analyzed  as  high 
as  45  to  50  per  cent.  zinc. 

Mr.  Bretherton,  I  am  informed,  had  the 
same  difficulty,  although  to  a  less  extent, 
as  further  mine  development  opened  some 
fairly  clean  bodies  of  iron  sulphides.  With 
coke  costing  $21  to  $23  a  ton,  with  only 
2j/i  per  cent,  copper,  $2.03  gold  and  ^ 
oz.  silver  on  the  blast  furnace  burden,  the 
high  cost  of  labor  and  limited  capacity  of 
the  furnace  with  the  refractory  character 
of  the  ore  made  the  smelting  operations 
unprofitable  under  conditions  then  exist¬ 
ing.  Costs  of  producing  copper  in  cents 
per  pound,  were  as  follows ; 


Minin;; . ('..(HHic. 
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Fri-i;:lil.  I>essi>ni<‘ri/.in;;  and  ndinin;; .  il.alT 

K<‘diMni>ti<>n  and  inteifst .  l.(l!>:t 
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These  costs  are  based  on  an  average 
furnace  capacity  of  100  tons  burden  with 
2’/j  per  cent,  copper,  6  oz.  silver  and 
$2.03  gold.  These  amounts  of  silver  and 
gold  represent  values  actually  recovered 
in  the  matte,  and  the  value  of  gold  and 
silver  contained  in  the  quartz  ores,  which 
were  not  regularly  sampled,  analyzed  and 
assayed,  and  which  were  used  as  flux,  are 
included  in  the  averages.  The  costs  are 
based  on  a  copper  loss  of  5  per  cent.,  a 
silver  loss  of  5  per  cent,  and  a  further  5 
per  cent,  deduction  of  the  silver  in  the 
matte  by  the  buyers  of  the  matte.  Gold 
is  figured  at  $20  an  oz.  The  average 
prices  of  silver  and  copper  in  May,  1905, 
in  New  York,  were  respectively  57.832c. 
per  oz.,  and  14.627c.  per  lb.,  which  prices 
formed  the  basis  of  this  cost  calculation, 
and  show  conclusively  that  under  the 
existing  conditions  at  that  time,  there 
could  be  no  profit  in  smelting.  For  the 
correctness  of  the  cost  of  mining  I  can¬ 
not  vouch,  but  I  have  reasons  to  believe 
that  it  represents  the  actual  cost  of  min¬ 
ing  the  ore  without  the  added  expense 
due  to  current  mine  development,  redemp¬ 
tion  of  and  interest  on  the  capital  invested 
for  the  purchase  of  the  mine,  and  de¬ 
velopment  done  before  commencing  to 
smelt,  which  properly  form  part  of  the 
expense  of  mining  the  ore,  and  which 
therefore  should  be  included  in  the  cost 


of  mining,  so  that  the  6c.  per  lb.  given 
would  be  more  correctly  9c.  per  lb.  copper. 

With  these  conditions  confronting  me,  1 
advised  a  cessation  of  metallurgical  opera¬ 
tions  until  the  mine  had  been  developed, 
and  a  better  grade  of  ore  had  been  stoped. 

All  attempts  at  concentration  of  the 
ores  failed,  the  ore  being  a  very  intimate 
mixture  of  blende  and  pyrite,  which  re¬ 
sisted  electro-static  or  magnetic  separa¬ 
tion.  Hand  picking,  sizing  and  wet  con¬ 
centration  was  equally  unsuccessful.  Even 
the  finely  pulverized  particles  of  the  ore 
(loo-mesh)  showed  this  intimate  blend¬ 
ing  of  the  sphalerite  and  pyrite.  It  was 
also  noted  that  the  product  which  may  be 
termed  the  zinc  concentrate  contained  a 
larger  portion  of  the  copper  and  silver 
originally  contained  in  the  ore  than  the 
pyrite  concentrate,  which  never  could  be 
obtained  reasonably  free  of  zinc. 

I  then  conducted  extensive  experiments 
in  roasting  the  ores,  and  was  satisfied 
with  the  success  of  a  special  roasting  pro¬ 
cess  developed  by  me  for  treating  the  ores 
profitably,  this  roasting  to  be  limited  to 
ores  containing  the  largest  portion  of 
blende.  Incidentally,  a  portion  of  the 
zinc  could  have  been  recovered  for  the 
manufacture  of  lithopone.  The  ultimate 
success  was,  of  course,  based  on  the  pro¬ 
vision  of  ores  which  contained  the  essen-' 
tials,  i.e.,  sufficient  copper,  gold  and  sil¬ 
ver  to  insure  profitable  smelting.  These 
suggestions  were  not  considered  by  the 
directors  of  the  company,  upon  which  I 
resigned,  rather  than  continue  unprofit- 
.able  oper.ations. 

Herbert  Haas. 

San  Francisco,  Cal.,  March  12,  1908. 


Coal-dust  Firing  of  Reverberatory 
Furnaces 

Mr.  Shelby's  article  in  the  Journal  of 
March  14,  recounting  his  experience  with 
coal-dust  firing  last  year  at  Cananea.  is 
most  interesting  to  those  engaged  in 
smelting  or  the  application  of  pulverized 
fuel.  .'\s  this  article  is  devoted  more  or 
less  to  the  consideration  of  my  own  let¬ 
ter  to  the  Journal  of  Feb.  i,  I  wish  to 
say  a  few  words  further  on  the  subject. 

The  problem  of  applying  powdered  coal 
to  a  reverberatory  furnace  may  be  di¬ 
vided  into  two  parts:  (i)  the  accomplish¬ 
ment  of  the  smelting  process  and  the 
maintenance  of  the  furnace;  and  (2)  the 
disposal  of  the  hot  gases  and  flue  dust. 
As  long  as  conditions  are  maintained  in 
the  furnace  which  satisfactorily  carry  on 
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the  smelting  process,  it  is  obvious  that 
the  furnace  will  not  be  affected  by  the 
method  of  disposing  of  the  flue  gases. 

To  ascertain  the  advantages  of  the  use 
of  pulverized  coal  in  the  furnace  itself, 
it  is  therefore  fair  to  rule  out  the 
troubles  which  arose  in  the  flues,  and  the 
mechanical  difficulties  such  as  the  wear¬ 
ing  away  of  the  charging  holes.  Mr. 
Shelby  makes  the  following  statements 
which  apply  to  the  furnace  when  external 
conditions  were  favorable  and  from  which 
it  is  evident  that  the  smelting  operation 
was  successfully  carried  on  with  the  ex¬ 
pected  economy  and  increase  in  furnace 
capacity : 

“The  capacity  of  the  furnace  was  at 
once  increased  when  pulverized  coal  was 
applied  from  100  tons  per  day  to  180  tons 
per  day.  In  this  manner  the  ashes  were 
fluxed  off  easily  and  continuously.  Our 
coal  in  Cananea  runs  considerably  higher 
in  ash  than  the  coal  used  in  the  Ana¬ 
conda  furnace;  but  in  spite  of  this  dif¬ 
ference  we  expect  to  smelt  our  flue  dust 
with  less  than  20  per  cent.” 

The  disposal  of  the  flue  gases  and  the 
dust  gave  the  most  serious  trouble;  but 
local  conditions,  such  as  “a  long  ami 
tortuous  flue,”  had  much  to  do  with  this. 
No  doubt  Mr.  Shelby’s  present  arrange¬ 
ment  will  permit  continuous  operation  of 
the  furnace,  but  with  the  waste  of  the  heat 
of  the  escaping  gases.  If  this  loss  is  thought 
to  be  of  no  importance  and  the  gases  are 
discharged  directly  through  a  flue  or 
stack,  they  can  be  brought  below  the 
clinkering  temperature  of  the  ash  very 
readily  by  adding  to  them  just  beyond 
their  point  of  exit  from  the  furnace, 
a  suitable  percentage  of  air  drawn  into 
the  flue  by  forced  or  stack  draft.  The 
addition  of  an  equal  weight  of  air  to  the 
flue  gases  will  reduce  the  temperature  of 
tbe  mixture  to  about  one-half  that  of  the 
flue  gases  as  they  escape  from  the  fur¬ 
nace,  but  a  much  smaller  percentage  than 
this  will  probably  serve  the  purpose. 

Waste- HEAT  Boilers 

Mr.  Shelby’s  opinion  in  reference  to 
the  practicability  of  the  waste-heat  boilers 
is,  as  he  states  my  own  to  be,  a  theory, 
unsupported  by  any  experience.  The  fact 
that  coal-dust-fired  boilers  in  which  the 
ash  was  delivered  directly  to  the  tubes 
and  in  which  a  very  high  furnace  tem¬ 
perature  was  reached,  have  been  run  for 
long  periods  successfully  without  clogging 
and  the  further  fact  that  waste-heat 
boilers  have  been  used  very  satisfactorily 
for  some  time  in  connection  with  rever¬ 
beratory  puddling  furnaces  fired  with  coal 
dust,  seem  to  support  my  theory  of  their 
practicability. 

I  do  not  follow  the  reasoning  of  Mr. 
Shelby  and  that  of  the  Journal,  which 
concludes  that  the  value  of  the  utilization 
of  the  waste  heat  is  rendered  of  less  im¬ 
portance  by  the  economy  otherwise  ef¬ 
fected  by  firing  with  coal  dust.  While 
with  pulverized  coal  a  smaller  amount  of 


fuel  will  be  burned,  still  the  waste  gases 
passing  off  at  2500  deg.  at  least  will  carry 
away  a  large  amount  of  heat  which  is 
available  for  steam  generation.  Assum¬ 
ing  Mr.  Shelby’s  figures  of  2j4  lb.  coal 
per  h.p.-hour  to  fairly  represent  the  coal 
used  under  the  boilers  in  an  average 
smelter  plant,  the  coal  required  for  a 
horse-power  year  of  360  days  of  24  hours 
each  will  cost  $43  at  $4  per  ton.  The 
waste  gases  from  the  Cananea  furnace 
burning  55  tons  of  pulverized  fuel  daily 
will  generate  between  300  and  400  h.p., 
representing  from  $12,000  to  $15,000  per 
year  at  this  rate,  no  negligible  item. 

The  necessity  for  considering  the  ef¬ 
fect  of  the  ash,  however,  in  the  rever¬ 
beratory,  flues,  or  attached  boilers  may 
be  very  largely  eliminated  by  depositing 
the  major  part  of  the  ash  before  the  fuel 
enters  the  furnace  at  all,  as  has  been 
accomplished  in  a  simple  manner  in  a 
recent  installation  for  pulverized  fuel. 

Edward  G.  Thomas. 

New  York,  March  19,  1908. 


The  Fire  and  Wet  Assay  cf 
Silver  Ores 


In  the  JouRN.\L  of  Jan.  i,  G.  W. 
Kneisly  discusses  the  relative  merits  of 
the  crucible,  scorification  and  combination 
assay  of  silver  ores.  It  seems  to  me  that 
with  two  facts  as  a  guide,  this  difference 
should  not  exist  on  ordinary  native  and 
sulphide  ores. 

It  is  well  known  that  the  greater  the 
amount  of  silver  cupelled,  the  smaller  will 


be  the  percentage  of  silver  loss.  Table 
I  (compiled  from  daily  control  assays, 
with  cupel  and  slag  corrections)  illus¬ 
trates  this. 

The  loss  of  silver  depends  in  part  on 
the  amount  of  silver  present;  and,  other 
conditions  being  equal,  the  greater  the 
amount  of  ore  taken  for  assay  the  higher 
should  be  the  results.  It  is  also  true 
that,  for  good  crucible  silver  assays,  a 
flux  should  contain  only  sufficient  litharge 
for  a  button.  An  excess  of  litharge  gives 
low  results  and  these  are  shown  in  Table 
2,  which  was  compiled  from  averages  of 
8  to  10  assays  on  each  charge. 

Cobalt,  Ont.  ’A.  Harry  Hook. 

Feb.  II,  1908. 


Tube-mill  Lining 


Bearing  upon  the  discussion  which  has 
lately  occurred  in  the  Journal  and  other 
technical  papers  as  to  the  priority  of  the 
invention  of  the  ribbed,  self-forming  tube- 
or  pebble-mill  lining,  a  letter  which  I  re¬ 
cently  received  may  be  of  interest.  I  have 
purposely  avoided  entering  more  ener¬ 
getically  into  a  discussion  of  this  method 
of  lining  tube  mills,  feeling  secure  in  my 
knowledge  as  to  recorded  dates  of  inven¬ 
tion,  use,  patents,  and  application  for  pat¬ 
ents,  especially  as  this  matter  of  dates  is 
now  undergoing  judicial  investigation. 

John  T.  Morrow,  president  of  the 
American  Sapphire  Company,  writes  as 
follows : 

“In  January,  1906,  while  we  were  dis¬ 
cussing  plans  for  extracting  sapphires 
from  the  ore,  you  suggested  that  we  try 
for  the  purpose  a  machine  made  of  two 
cones  placed  base  to  base,  and  further 
suggested  placing  on  the  inside  of  these 
cones  a  series  of  angle  irons,  between 
which  would  lodge  the  material  being 
treated,  thus  forming  a  protective  lining. 
A  machine  of  this  type  was  constructed 
and  put  in  place  at  our  mines,  the  bill 
from  the  manufacturer  of  the  machine 
being  dated  Feb.  8,  1906.  We  found  that 
the  protective  lining  scheme  worked  very 
satisfactorily.  The  capacity  of  the  ma¬ 
chine  was  from  five  to  eight  tons  per 
hour,  and  we  found  that  we  could  control 
the  issue  of  the  material  that  came  from 
the  machine,  from  a  slime  or  sludge,  to 
as  coarse  as  54  inch.” 

This  should  be  convincing  evidence  that 


I  am  not  unjustly  claiming  credit  for  the 
invention  of  the  self-forming  lining. 

The  oldest  date  claimed  by  any  inven¬ 
tive  competitor  is  June  13,  1906,  while 
my  patent  investigation  antedates  the  plac¬ 
ing  of  the  order  for  the  conical  mill  and 
its  ribbed  lining  referred  to  by  Mr.  Mor¬ 
row.  This  feature  is  included  in  all  my 
foreign  patents,  not  excepting  Mexico, 
where  another  patent  for  the  same  device 
appears  to  have  been  issued  more  than 
six  months  later. 

H.  W.  Hardinge. 

New  York,  March  17,  1908. 


Uniformity  in  size  of  coal  tends  to  in¬ 
crease  the  efficiency  of  combustion. 


VARYING  RICHNESS  OF  THE. ORE  AND  QUANTITY  OF  LITHARGE  AFFECT  RESULTS. 
Table  1.  Table  2. 


Silver  in  Ore. 
Mgs. 

Per  Cent, 
of  Loss. 

Weight  of 
Ore  Taken. 

1 

Litharge 

Grams. 

Flux. 

Borax 

Na.COa 

k.;co3 

Grams. 

Silver 

Recovered. 

!  Ounces. 

1 

33.1 

2.23 

1  a.t. 

80 

20 

336.0 

.54.6 

1.86 

^  a.t. 

20 

41 

340.2 

97.7 

1.61 

!  a.t. 

116 

19 

336.4 

148.6 

1.48  1 

'  a.t. 

30.6 

65 

343.0 

177.9 

1.29 

518.9 

0.86  1 

Note. — The  average  of  eight  scorifications  on 

939.9 

0.72 

i  this  sample  was  339.1  ounce  and  the  combination 

1648.9 

0.70 

method  gave  342.6  ounces  per  ton. 
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United  States  Steel  Corporation 

Operation  of  a  Corporatiop  Which  Made  Gross  Earnings  of 
$757,014,768  Last  Year,  and  Controls  Two-thirds  of  Our  Production 

FROM  THE  OFFICIAL  REPORT 


The  report  of  this  company,  just  issued, 
covers  the  year  1907,  and  contains,  as 
usual,  a  full  and  fair  statement  of  the 
operations  for  the  year.  The  report  covers 
much  ground  and  so  wide  a  range  of 
work,  that  the  abstract  here  presented  is 
necessarily  much  condensed. 

Capital  Account 

The  capital  stock  remains  unchanged  at 
$360,281,100  preferred  and  $508,302,500 
common  stock.  The  bonded  and  debenture 
debt  is  $600,947,081,  made  up  as  follows : 
h'ifty-year,  5-per  cent,  bonds^ — of  which 
$23,758,000  are  held  by  the  sinking  fund 
and  deducted  from  the  total  debt — $393.- 
957,000;  10-60  year  5-per  cent,  bonds, 
$200,000,000;  obligations  of  subsidiary  com¬ 
panies,  $120,758,081.  In  addition  there  are 
mortgages  and  purchase  money  obliga¬ 
tions  of  subsidiary  companies  amounting 
to  $5"393'94t-  The  sinking  and  reserve 
funds  amounted  on  Dec.  31  to  $94,479.- 
324,  and  undivided  profits  to  $122,645,244. 
Current  liabilities  amounted  to  $45,063,- 
825 ;  but  they  appear  small  in  comparison 
with  $274,411,303  current  assets,  which  in 
elude  cash,  accounts  receivable,  stocks 
and  materials  on  hand. 

Earnings  and  Income 
The  general  statement  of  gross  earn¬ 


ings,  etc.,  for  1907  is  as  follows,  very 
much  condensed : 

Gross  sales  and  earnings . 17.57,014,768 

(Jperating  expenses .  564,166,777 

Balance . $192,847,991 

Rentals  and  sundry  gains .  3,266,209 

Income  from  investments .  6,482,741 

Total  income . $202,596,941 

General  expenses,  taxes,  etc .  $25,395,379 

Interest  on  special  obligations .  6,492,195 

Profits  not  realized,  etc .  9,744,693 

Total  prior  charges .  $41,632,267 

Net  earnings  for  1907 . $160,964,674 

The  income  statement  for  the  year  is  as 
follows,  also  much  condensed : 

Net  earnings,  as  above . $160,964,674 

Depreciation  and  replacement .  $27,719,744 

Interest  and  sinking  funds .  27,997,850 

.\djustment  of  accounts .  681,516 

Total  charges .  $56,399,110 

Surplus  earnings . $104,565,.564 

Dividends  paid .  $35,385,727 

.Additional  property,  new  plants,  etc .  35,500,000 

Gary  steel  plant .  18,500,000 

Total  appropriations .  $89,385,727 

Undivided  profits .  $15,179,837 

Balance  from  1906 .  79,556,6.54 

Surplus  .subsidiary  companies,  etc .. .  27,908,753 

Total  surplus,  Jan.  1,  1908 . $122,645,244 


The  operating  e.xpenses  include  all  cur¬ 


rent  repairs  and  maintenance  of  plant,  as 
well  as  all  wwking  e.xpenses.  These  ex¬ 
penses  were  74.5  per  cent,  of  the  gross 
earnings. 

The  expenditures  made  by  all  com¬ 
panies  during  the  year  1907  for  mainte¬ 
nance  and  renewals,  including  the  relin¬ 
ing  of  blast  furnaces,  and  for  extra¬ 
ordinary  replacements,  equaled  the  total 
sum  of  $55,828,253,  an  increase  in  com¬ 
parison  with  the  expenditures  for  the 
same  purposes  during  the  preceding  year 
of  $7,495,165,  or  15.5  per  cent.  The  ex¬ 
penditures  in  the  year  1907  were  the 
largest  of  any  year  in  the  organization's 
history.  Of  these  expenditures  $35,503,668 
were  for  maintenance  and  repairs,  and 
$20,324,585  from  the  special  funds  pro¬ 
vided  for  extraordinary  replacements  and 
repairs.  On  Dec.  31  there  was  a  total 
of  $41,360,655  remaining  to  the  credit  of 
the  various  depreciation  and  replacement 
funds. 

The  operations  of  the  Tennessee  Coal, 
I  non  and  Railroad  Company  for  Novem¬ 
ber  and  December.  ic>o7.  are  included  in 
the  statements. 

A  condensed  comparative  statement  for 
two  years  is  as  follows : 

1906.  i;«)7.  0)iniig.-s. 

Gross  earnlng8$69<),7.56,920  $7.57,014, 7('>8  l.$60,2.57,«42 
Gross  Income..  188  832,790  202,.5!«i,941  I  13,704,1.51 

Net  income _  150,024,273  10(1  9(4.074  I.  4,340,401 

Net  surplus 98,]28,.5K7  104,50.5,.5(>4  1.  (i,43(>,977 

Dividends .  35,38.5,727  35,385,727  . 

New  property,.  .50,000,0(0  64  000,000  1.  4,000.000 

Final  8urpll,8  .  12,742,800  15,179,837  I.  2,430,977 

The  appropriations  for  new  property, 
made  from  current  earnings,  represent 
actual  increase  of  the  assets  and  earning 
power,  and  are  really  expenditures  on 
capital  account.  It  will  be  observed  that 
these  appropriations  exceed  the  dividend 
payments.  The  dividends  paid  were  ^  per 
cent,  on  the  preferred  and  2  per  cent,  on 
the  common  stock  in  each  year. 

Production 

The  production  of  the  several  prop¬ 
erties  for  the  year,  exclusive  of  that  of 
the  Tennessee  Coal,  Iron  and  Railroad 
Company,  in  comparison  with  the  results 
for  1906,  was  as  follows,  in  long  tons, 
except  cement,  which  is  in  barrels : 

Productts.  1906.  1907. 

Iron  Ore  Mined — 

From  Marquette  Range..  1,442,290  1,170,496 
From  Menominee  Range .  1,874,680  1,625,358 
From  Gogebic  Range..  . .  1,465,375  1,425,457 
From  Vermilion  Range..  1,794,186  1,724,217 

From  Mesabi  Range.  . .  .14,068,617  16,458,273 

Total . 20,645,148  22,403,801 

Coke  Manufactured . 13,295,075  12,373,938 

Coal  Mined,  not  including 
that  used  in  making  Coke  1,912,444  1,841,259 

Limestone  Quarried .  2,227,436  2,957,163 


Blast  Furnace  Products —  1906  1997 

Pig  Iron . 11,058,.526  10,631,620 

Spiegel .  1.50,044  130,554 

Ferro-Mangane.se  and  .Sil-  4 

icon . .  .58,807  57,794 


Total .  11,267,377  10,819,968 

Steel  Ingot  Production  — 

Beiisemer  Ingots . .8,072,655  7,556,460 

Open- Hearth  Ingots .  5,438,494  5,.543,088 


Total. 


13,511,149  13.099,.548 


Rolled  and  Other  Finished. 


Products  for  Sale — 

Steel  Rails .  1,982,042 

Blooms.  Billets,  .Slabs, 

Sheet  and  Tin  Plate 

Bars .  1,096,727 

Plates .  836,399 

Heavy  Structural  Shapes.  620,823 
.Merchant  Steel,  Skelp, 

Hoops,  Bands  and  Cot¬ 
ton  Ties .  1,240..548 

Tubing  and  Pipe .  1,025,913 

Rods .  111,488 

Wire  and  Products  of 

Wire .  1,399,717 

Sheets — Black.  Galvan¬ 
ized  and  Tin  Plate. .  .  .  1,112..542 
Finished  Structural  Work  643,622 
.Angle  and  Splice  Bars 

and  Joints .  176,730 

Spikes.  Bolts,  Nuts  and 

Itivets .  70,233 

Axles .  181,913 

.siundry  Iron  anil  .Steel 

I'roducts .  79,736 


1,733,814 


7.58,699 

877,682 

.587,9.54 


1,316,387 

1,174,629 

126,095 

1,481,226 

1,070,7.52 

719,887 

19.5,1.57 

67,991 

189,006 

77,463 


Total .  10,578,433  10,376,742 

Spelter .  28,884  31,4.54 

Copperas  (Sulphate  of 

iron) .  21,933  24,.540 

Universal  Portland  Ce¬ 
ment,  bbl . .  2,076,000  2.129,700 

During  the  first  si.x  months  of  1907 

orders  for  steel  products  were  received 

equaling  stihstantially  the  maximum  ca¬ 
pacity  of  the  mills.  Subsequently  there 
was  a  marked  falling  off  in  the  new  busi¬ 
ness  offered.  As  a  result  the  tonnage  of 
unfilled  orders  on  the  books  at  Dec.  31, 
1907,  was  only  4.624.553  tons  of  all  kinds 
of  manufactured  steel  products.  In  com¬ 
mon  with  other  lines  of  industry  there 
was  a  material  reduction  in  sales  during 
the  latter  part  of  1907.  However,  the 
Ixiokings  for  January  were  25  per  cent, 
better  than  December,  and  for  February 
25  per  cent,  better  than  January. 


Employees  and  Pay-rolls 

The  average  number  of  employees  in 
the  service  of  all  cotnpanies  during  the 
fiscal  year  of  1907,  is  comparison  with  the 
year  1906.  was  as  follows: 


Employees  of — 

1906. 

1907. 

Manufacturing  proper¬ 
ties  . 

147,048 

151,670 

Coal  and  coke  proper¬ 
ties . 

21,929 

21,447 

Iron  ore  mining  proper¬ 
ties . 

14,393 

16,462 

Transportation  proper¬ 
ties  . 

16,638 

18,133 

Miscellaneous  proper¬ 
ties  . 

2,449 

2,468 

Total . 

202,457 

210,180 

Total  annual  salaries 

and  wages . $147,765,540  $160,825,822 


On  Jan.  i,  1907  (on  March  i,  1907  in 
case  of  the  coke  companies),  an  advance 
was  made  in  the  wages  and  salaries  of  ap- 


March  ->8.  iyo8. 
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proximatcly  (13  per  cent,  of  the  total  em¬ 
ployees  of  all  companies.  This  advance 
increased  the  wages  and  salaries  of  the 
employees  affected  about  6.6  per  cent.  The 
average  rate  of  wages  and  salaries  paid 
all  employees  during  1907  was  above  5  per 
cent,  higher  than  the  similar  average  rate 
in  igofi- 

In  January.  iyo8,  there  was  again  of¬ 
fered  to  the  employees  of  the  United 
States  Steel  Corporation  and  of  the  sub¬ 
sidiary  companies  the  privilege  of  snh- 
«;crihing  for  25,000  shares'  of  preferred 
.stock  on  substantially  the  same  conditions 
as  offered  previously,  except  the  price  was 
fixed  at  $87.50  per  share.  'I'he  offer  was 
over-suh.scrihed  by  about  too  per  cent.,  ap¬ 
plications  having  been  received  from  24,- 
884  employees  for  an  aggregate  of  50,075 
shares.  .Mlotments  were  made  as  fol¬ 
lows  :  ICach  subscriber  for  one  share  was 
allotted  the  same,  and  all  others  were  al¬ 
lotted  50  per  cent,  of  their  subscriptions. 
The  total  numher  of  shares  allotted  on 
this  basis  was  30,621. 

Reference  was  ma<le  a  year  ago  to  the 
proposal  to  estalilish  from  the  employees' 
hi  iius  fund  for  ii>o7  a  separate  fund  to  he 
used  for  pension  purposes.  Accordingly 
the  sum  of  $1,000,000  was  reserved  for 
ibis  purpose.  'I  he  plan  under  which  the 
benefits  for  the  pension  fund  will  he  ex¬ 
tended  to  employees  is  under  considera¬ 
tion. 

Till-:  I  knxks.skk  ri'Rtn.\SK 

In  Xovemher.  1007.  the  corporation  ac¬ 
quired  $30,374,825,  par  value,  of  the  com¬ 
mon  stock,  and  of  comment  stock  sub¬ 
scription  receipts  of  ^he  Tennessee  Coal. 
Iron  and  Railroad  Company,  being  all  hut 
$220,160  of  the  total.  Of  this”  foregoing 
aggregate  of  $30,374,825.  par  value,  $29.- 
742,170  were  purchased  at  par.  the  cor¬ 
poration  delivering  in  payment  therefor 
its  io-60-year  5-per  cent,  sinking  fund 
gold  bonds,  as  the  equivalent  of  cash,  at 
the  rate  of  $ii,(X)4.76,  par  value,  of  said 
bonds  for  $10,000,  par  value,  of  Tennessee 
coniinon  stock ;  the  balance  of  $632,655  of 
said  stock  acquired  was  paid  for  in  cash, 
being  the  installment  of  20  per  cent,  pay¬ 
able  Dec.  15  on  the  stock  subscription  re¬ 
ceipts.  fbe  total  cost  to  the  corporation 
of  the  stock  acquired  as  above  was  $35.- 
317.6.35-  Of  the  bonds  delivered  as  above. 
$.30,000,000  were  bonds  of  this  issue  held 
in  the  corporation’s  treasury,  which  had 
been  executed  in  1903.  The  balance  of  the 
bonds  delivered  for  the  purpose  aforesaid 
was  acquired  through  purchase  in  the 
open  market. 

During  the  year  1907  the  production  of 
the  mineral  and  manufacturing  properties 
of  the  Tennessee  Company  was  as  fol¬ 
lows;  Iron  ore,  1,576,757  long  tons; 
limestone  and  dolomite,  244,059  long  tons ; 
coal,  not  including  that  used  in  making 
coke,  1,709,251  short  tons;  coke.  1,170.826 
short  tons ;  pig  iron,  602,827  long  tons,  of 
which  287,354  tons  were  for  conversion 
into  steel,  and  315.573  for  market;  open- 


hearth  steel  ingots,  243,444  long  tons ; 
steel  rails,  146,171  tons;  billets,  plates  and 
liars,  88.009  tons. 

The  net  profits  for  the  Tennessee  Coal, 
Iron  and  Railroad  Company  for  the  year 
1907,  after  charging  off  $437,667  for  de¬ 
preciation  and  e.xtraordinary  replace¬ 
ments,  and  $885,552  for  net  interest 
charge  an  bonded  and  floating  debt,  were 
$1,426,684.  E.xtensive  outlays  were  m.ade 
during  the  year  for  construction  and  im¬ 
provement  work.  The  total  amount  ex¬ 
pended  aggregated  $6,589,117.  Large  fur¬ 
ther  outlays  are  now  being  made  on  im¬ 
provements  of  the  property,  especially  the 
steel  plant. 

General  Conditions 

During  the  first  10  months  in  the  year 
K)07  the  several  departments  of  the  sub¬ 
sidiary  companies  were  operated  at  sub¬ 
stantially  their  maximum  capacity.  The 
production  by  the  manufacturing  prop¬ 
erties  of  Imi.shed  products  for  sale  during 
the  period  from  Jan.  i  to  Xov.  1,  1907. 

.  showed  an  increase  of  5  per  cent,  over  the 
corresponding  period  in  i(jo6.  Owing, 
however,  to  the  sudden  and  severe  check 
to  general  trade  conditions  which  took 
place  in  the  fall  of  1907,  the  volume  of 
business  of  the  subsidiary  companies  was 
materially  curtailed,  resulting  during  the 
last  two  months  of  the  year  in  a  decrease 
in  production  of  finished  products  which 
exceeded  the  gain  made  during  the  pre¬ 
ceding  10  months.  The  production  of 
finished  steel  products  for  sale  in  the  en¬ 
tire  year  of  11)07  shows  a  decrease  com- 
jiared  with  1906  of  201,691  tons,  or  about 
2  per  cent.  I  he  decrease  in  actual  ship¬ 
ments  of  products  made  to  customers 
showed  a  somewhat  larger  falling  off, 
10.451,488  tons  of  all  kinds  of  mannfac- 
tnred  materials  (including  furnace  pro¬ 
ducts  and  scrap)  having  been  shipped  in 
1907,  against  10.862,425  tons  in  the  preced¬ 
ing  year.  Prices  of  steel  commodities  for 
domestic  sale  were  not  generally  ad¬ 
vanced  during  the  year,  notwithstanding 
there  were  marked  increases  in  the  cost 
of  raw  materials  and  supplies  used  in 
manufacturing,  in  railroad  freight  charges, 
in  wages  and  in  taxation  charges'! 

The  satisfactory  results  obtained  from 
the  export  business  through  the  building 
up  of  a  permanent  and  continuous  export 
trade,  as  noted  in  previous  reports,  have 
continued.  During  the  year  there  were 
shipped  for  export  1,014,082  tons  of  steel 
commodities  of  various  kinds,  a  decrease 
of  6  per  cent,  as  compared  with  the  ship 
ments  in  the  previous  year.  The  gross 
receipts  for  the  1907  shipments,  however, 
exceeded  those  for  1906  by  16  per  cent. 
The  average  mill  price  per  ton  received 
for  all  exported  materials  was  only  7J4 
per  cent,  less  than  the  average  price  re¬ 
ceived  for  all  domestic  shipments.  The 
advantages  to  the  employees,  the  domestic 
consumer,  and  the  manufacturer,  of  a  fair 
volume  of  foreign  trade  during  periods 
of  business  depression  in  the  LTnited 


States,  have  been  emphasized  in  previous 
reports.  In  order  to  obtain  the  maximum 
benefits  from  such  trade  during  times  of 
lesser  activity  in  business  in  the  domestic 
market,  it  seems  wise  to  sell  continuously 
in  the  neutral  markets  of  the  world,  and 
even  at  times  when  foreign  trade  condi¬ 
tions  do  not  result  in  prices  so  near  the 
domestic  prices  as  were  received  during 

1907- 

In  Xovember,  1907,  the  corporation  ac- 
(|uired  a  majority  of  the  common  stock  of 
the  Tennessee  Coal.  Iron  and  Railroad 
Company  as  is  set  forth  in  detail  above. 

I  hc  property  is  very  valuable.  Its  min¬ 
eral  resources  are  large.  The  location  of 
the  iron  ore  and  coal  deposits  in  the  im¬ 
mediate  proximity  of  the  manufacturing 
plants  enables  the  production  of  iron  at 
reasonable  cost.  It  is  believed  the  lines  of 
business  of  the  Tennessee  company  can 
be  materially  extended. 

Substantial  progress  was  made  during 
the  year  in  the  construction  of  the  new 
plant  at  Gary,  Ind.,  the  building  of  the 
city  of  Gary,  and  in  the  terminal  railroad 
work  and  facilities  adjacent  to  the  steel 
plant.  The  expenditures  made  in  connec¬ 
tion  with  the  foregoing  to  Dec.  31,  1907, 
including  Oie  cost  of,  about  9000  acres  of 
land,  amounted  to  $24,063,388.  This 
amount  has  lieen  provided  entirely  from 
surplus  net  profits  of  the  corporation,  .^.t 
Dec.  31,  1907,  there  was  reserved  in  the 
special  fund  set  aside  and  available  for 
the  foregoing  construction  work  a  balance 
of  $26,051,242.  The  balance  unexpended 
at  Jan.  i,  190S,  on  appropriations  hereto¬ 
fore  authorized  for  this  work  was  $35,517,- 
000.  It  is  believed  about  $18,000,000  of 
this  amount  can  be  expended  during  1908. 

There  has  been  purchased  a  site  con¬ 
taining  about  1580  acres  (of  which  300 
acres  are  now  submerged)  located  in  St. 
Louis  couiTty,  Minn.,  10  miles  from  the 
center  of  the  city  of  Duluth,  on  which  it 
is  proposed  to  construct  a  moderate-sized 
iron  and  steel  plant.  The  tract  fronts  on 
the  St.  Louis  river,  which  is  navigable 
for  large  lake  steamers,  and  is  located 
on  the  line  of  the  Northern  Pacific  Rail¬ 
way.  It  is  expected,  however,  that  there 
will  be  constructed  in  connection  with  the 
steel  plant  a  belt  railway  extending  north¬ 
wardly  to  a  connection  with  the  Duluth, 
Missabe  &  Xorthern  Railway,  to  enable 
the  prompt  and  economical  delivery  of 
ere  to  the  plant  from  the  Minnesota  ore 
ranges ;  also  eastwardly  from  the  steel 
plant  across  the  St.  Louis  river  into  Supe¬ 
rior,  Wis.,  where  connections  will  be  made 
with  five  trunk  lines  of  railways  reaching 
the  head  of  lake  Superior  from  the  south 
and  west.  It  is  proposed  to  have  the  plant 
constructed  by  the  Minnesota  Steel  Com¬ 
pany,  a  subsidiary  corporation.  The 
plans  for  the  scope  and  construction  of 
the  steel  plant  have  not  yet  been  fully  de¬ 
veloped.  The  expenditures  on  account  of 
this  property  during  1907  include  the  pur¬ 
chase  of  the  real  estate  and  some  clearing 
and  leveling  of  the  site. 
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The  Western  Bituminous 
Agreement 


Special  Correspondence 


The  miners’  convention  at  Indianapolis, 
after  waiting  in  vain  for  some  response 
from  the  operators,  finally  abandoned  the 
plan  for  a  renewal  of  the  Interstate 
agreement,  and  consented  to  a  renewal  of 
the  district  contracts  for  one  year  only. 
This  was  done,  however,  without  with¬ 
drawing  from  the  position  in  favor  of  the 
general  agreement,  the  agitation  for 
which  will,  apparently,  be  renewed  as 
soon  as  possible. 

The  scale  committee  of  the  United 
Mine  Workers  of  America  to  which  was 
referred  the  question  of  deciding  the  plan 
of  action  by  the  delegates  assembled  in 
extraordinary  convention  in  Indianapolis, 
recommended  that  separate  district  con¬ 
ferences  be  asked  for  between  the  miners 
and  operatives  in  the  Central  competitive 
States.  The  committee  also  recommended 
that  separate  wage  conferences  be  held 
in  the  districts  of  the  Southwestern  com¬ 
petitive  district;  that  the  scale  adopted  in 
each  instance  be  not  less  than  the  present 
existing  scale,  and  that  in  case  of  a  fail¬ 
ure  to  complete  negotiations  a  suspension 
of  work  be  called  until  contracts  extend¬ 
ing  beyond  April  1  be  signed. 

This  report  of  the  committee  came  after 
five  days  of  deliberation  and  waiting  for 
favorable  replies  from  the  operators  of 
the  central  competitive  States.  The  re¬ 
port  was  adopted  and  the  extraordinary 
convention  adjourned. 

The  salient  features  of  the  policy 
adopted  by  the  convention,  are :  That 
settlement  be  made  with  the  operators  by 
districts;  that  contracts  be  for  only  one 
year;  that  present  wage  rates  in  each  dis¬ 
trict  be  the  minimum  on  which  a  new 
contract  can  be  made;  that  in  districts  in 
which  negotiations  for  a  new  contract  are 
in  process  April  i,  the  miners  will  con¬ 
tinue  at  work  pending  settlement,  and 
that  if  districts  fail  to  obtain  a  contract 
before  the  present  one  expires,  the  ques¬ 
tion  of  making  contracts  by  other 
methods  shall  be  left  in  the  hands  of  the 
national  executive  board  and  the  districts 
affected. 

A  motion  was  made  to  continue  work 
under  the  present  scale  through  April,  but 
if  an  interstate  agreement  is  not  reached 
by  May  i,  mining  in  the  entire  competi¬ 
tive  field  be  discontinued  was  almost  un¬ 
animously  voted  down. 

With  the  adjournment  of  the  miners’ 
convention  the  interest  at  once  centered 
in  the  various  soft-coal  districts  where 
conferences  are  being  called  by  the 
miners  and  operators  to  arrange  a  con¬ 
tract  for  the  year’s  work.  The  first  meet¬ 
ing  has  been  called  by  Indiana  operators 
for  March  24,  but  it  is  known  that  a 
number  of  Indiana  operators  will  insist 


on  waiting  until  after  April  i,  to  learn 
whether  President  Lewis  will  start  a  new 
movement  toward  the  rehabilitation  of 
the  interstate  agreement. 


The  Miami  Copper  Company 


A  mining  flotation  of  some  interest, 
which  will  shortly  be  made,  is  that  of  the 
Miami  Copper  Company,  a  property  in 
the  Clifton  district  in  Arizona.  In  this 
case  a  radical  departure  is  to  be  taken 
from  the  methods  usual  in  this  country, 
with  properties  of  this  class.  The  Eng¬ 
lish  method  of  advertising  the  company 
extensively  in  the  daily  papers  and  selling 
the  stock  directly  to  the  public  will  be 
adopted.  This  plan  is  in  use  here  by 
bankers,  in  case  of  large  and  important 
bond  issues,  but  has  not  been  usual  with 
mining  stocks  of  standing. 

This  flotation — experimental  it  may  be 
called — will  be  watched  with  some  in¬ 
terest.  Another  point  to  be  noted  is  that 
the  managers  evidently  think  that  we  are 
so  far  on  the  return  to  prosperity  that 
investors  are  likely  to  come  forward  on 
a  good  opportunity. 


George  G.  Convers 

By  a.  B.  de  Saulles 


The  death  of  George  G.  Convers,  on 
March  6  at  Naples,  Italy,  ended  the  earth¬ 
ly  career  of  a  gifted  and  useful  man,  and 
to  me  it  is  a  loss  of  a  strong  friend  and 
colleague.  Associated  with  him  for  20 
years,  I  learned  to  admire  his  unselfish 
friendship,  his  strong  points,  and  his 
thorough  knowledge  of  all  that  pertained 
to  the  metallurgy  of  zinc  and  its  asso¬ 
ciated  branches. 

Born  53  years  ago  at  Zanesville,  Ohio, 
and  decended  from  the  first  white  male 
child  born  in  Ohio,  in  his  early  youth  he 
attended  the  schools  of  his  town ;  he  then 
went  to  Phillips  Academy,  Andover, 
Mass.,  to  be  prepared  for  Lehigh  Uni¬ 
versity,  entering  the  class  of  1877. 

On  leaving  Lehigh  University,  he  was 
appointed  as  an  assayer  in  New  Orleans’ 
Mint.  Leaving  the  Mint,  he  accepted  a 
position  as  chemist  on  a  sugar  plantation, 
from  which  position  he  was  called  in  June, 
1881,  to  take  charge  of  the  laboratory  of 
the  Lehigh  Zinc  and  Iron  Company,  and 
while  in  its  laboratory,  introduced  quick 
and  new  methods  for  the  determination  of 
zinc  and  lead.  He  was  soon  promoted  to 
superintendent,  and  held  that  position  un¬ 
til  the  consolidation  with  the  New  Jersey 
Zinc  Company,  at  which  time  he  was  ap¬ 
pointed  general  superintendent,  and  this 
position  he  held  at  his  death. 

During  his  administration  of  the  Le¬ 
high  Zinc  and  Iron  Company,  he  intro¬ 
duced  many  new  processes  and  improve¬ 


ments,  too  numerous  to  mention.  The 
most  important  was  the  development,  in 
1894,  of  the  magnetic  separation  of 
franklinite,  and  from  his  process,  the 
Wetherill  magnetic  separator  was  evolved. 
Convers  deserves  the  credit  of  having 
made  the  first  step  toward  solving  the 
problem  of  using  willemite  from  the  New 
Jersey  ores  for  the  manufacture  of  spelter, 
with  the  separation  of  a  clean  franklinite 
for  the  manufacture  of  zinc  oxide  and  the 
resulting  residuum  for  the  manufacture  of 
a  high  grade  speigeleisen. 

His  administrative  success  was  due  to 
his  courtesy,  self  control  and  thorough 
knowledge  of  all  matters  under  his  charge, 
and  through  these  attributes  he  won  the 
respect  and  confidence  of  all  who  were  as¬ 
sociated  with  him.  His  loss  to  all  of  us 
will  be  irreparable,  and  as  a  friend  wrote 
to  me  a  few  days  since,  “I  am  sure  you 
will  miss  him  more  and  more  as  the  years 
roll  on.” 


Meerschaum  in  New  Mexico 


Two  deposits  of  meerschaum  have  been 
located  in  the  upper  Gila  river  valley, 
one  about  23  miles  east  of  north  of  Silver 
City,  the  other  at  a  mine  about  12  miles 
northwest  of  Silver  City.  According  to 
Douglas  B.  Sterrett,  of  the  United  States 
Geological  Survey,  who  visited  the  mine 
in  October,  1907,  the  deposit  lies  in  the 
bottom  and  walls  of  the  canon  of  Bear 
creek,  occurring  in  veins,  lenses,  seams, 
and  balls  in  limestone  in  both  nodular 
and  massive  form.  The  nodular  meer¬ 
schaum  thus  far  tested  contains  iron 
stains  and  particles  of  grit  and  is  inferior 
to  the  meerschaum  of  .4sia  Minor.  The 
more  compact,  massive  material  may  per¬ 
haps  be  found  free  from  stains  and  of 
better  quality. 


Erratum 

In  the  article,  “The  Merits  and  De¬ 
merits  of  Air-hammer  Drills,”  by  G.  E. 
Wolcott,  this  Journal,  Feb.  15,  p.  351,  the 
last  sentence  of  the  first  paragraph  of  the 
third  column,  “This  is  also  true  regard¬ 
ing  a  hole  reamed  by  a  bull  bit,”  should 
read,  “This  is  also  true  of  the  bull  bit.” 
The  bull  bit,  as  well  as  the  cross-bit  with 
the  rounded  edge,  can  be  used  to  ream 
out  holes  that  have  been  rifled  by  a  square 
bit. 


The  strontianite  mines  in  the  Dortmund 
district  of  Prussia  were  somewhat  de¬ 
pressed  in  1906,  owing  to  the  Russian 
political  situation,  which  led  to  a  consider¬ 
able  decrease  in  the  demand  from  that 
country.  The  total  "output  was  700  tons, 
and  the  sales  982  tons,  of  which  387  tons 
went  to  Russia.  The  average  selling  price 
for  strontianite  was  about  $390  per  ton,  as 
compared  with  $420  in  1905. 
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UNITED  STATES  AND  BRITISH  PATENTS 


A  copy  of  the  specifications  of  nnj-  of 
these  patents  Issued  by  the  United  States 
I’atent  Office  will  be  mailed  by  Tiik  Exoin- 
EEKixo  AND  Mixixu  .TotJKXAL  (ipoii  the  re¬ 
ceipt  of  ‘Jo  cents.  Hritish  patents  arc  sup¬ 
plied  at  4(»  cents.  In  ordering  specifications, 
correspondents  are  requested  to  give  tlie 
number,  name  of  inventor  and  date  of  issue. 

ANTIMONY 

OitE  TREATMENT — Urocess  of  Treating 
Ores.  .lolin  fatten  and  Charles  It.  Barnett, 
Baltimore,  Md.  (U.  S.  No.  880,752;  March 
3,  1008.) 

ARSENIC 

ORE  REDUCTION — Process  of  Reducing 
Arsenical  Ores.  Gustaf  M.  Westman.  New 
York,  N.  Y.  (U.  S.  Nos.  870,031  and  870,- 
932;  Feb.  25,  1008.) 

BISMUTH 

ORE  TItE.\TMENT — Process  of  Treating 
Ores.  Stanley  C.  Currie,  Ix)s  Angeles, 
Cal.  (U.  S.  No.  881,101;  .March  3,  1008.) 

BROMINE 

PlIRlFYlNt;  PROCESS — 1‘rocesa  of  Re¬ 
moving  Clilorine  From  Raw  Bromine.  Kon¬ 
rad  Kuliierschky,  Brunswick,  Germany.  (U.  S. 
No.  881,80(!;  March  10,  1008.) 

COAL  AND  COKE 

ARTIFICIAL  FUEL— Production  of  Arti¬ 
ficial  Fuel  and  Coke.  Hugh  S.  Robertson  and 
John  R.  Graham,  Walthamstow,  England, 
assignors  to  Rol)frey  &  Company  Limited, 
London,  England.  (U.  S.  No.  877,738;  Jan. 
28.  1007.) 

BRIQUET -Fuel-hrlquet.  August  M.  Man- 
newitz,  Dallas,  Tex.  (U.  S.  No.  881,192; 
March  10,  1008.) 

COKE — Manufacture  of  Coke.  John  II. 
Hillman,  Pittslmrg,  Penn.  (U.  S.  No.  881,- 
<!.S5;  March  10,  1008.) 

SCREENING  —  Apparatus  for  Screening 
and  Grading  t'oal.  William  R.  Garrett  and 
James  II.  Walker,  Central  City,  Ky.  (U.  S. 
No.  870,025;  Feb.  18,  1908.) 

COPPER 

EI.ECTROLYTIC  TREATMENT — Method 
of  Recovering  Copper  from  Ore  or  Matte  l)y 
Electrolysis.  Henry  K.  Hess,  Philadelphia, 
Penn.  (U.  S.  No.  881,580;  March  10,  1908.) 

ItEDUCTION — Process  for  the  Reduction 
of  (Nipper  Or(‘.  Louis  Durand,  Dumont.  N.  J., 
assignor  of  one-fiflli  to  Ruben  O.  Currie.  New 
York.  N.  Y.  (U.  S.  No.  879,530;  Feb.  18, 
1908.) 

SMEI/riNti-FURNACE  for  Copper  and 
Ollier  Ores.  Henrv  H.  Freeman,  Wilkins- 
burg.  Penn.  (U.  S.  No.  879,023;  Feb.  18, 
Ittos. ) 

GOLD  AND  SILVER 

AM.M.GAM.ATOR.  James  M.  Barnes, 
Idalio  Sfirings,  (’olo,.  assignor,  by  mesne  as¬ 
signments.  to  'I'lie  Barnes  Mining.  Milling 
and  Machinerv  Comiianv,  Itenver,  Colo.  (U. 
S.  No.  879.999;  Feb.  25.  1908.) 

<'YA.\ID.\TION  -I’roeess  of  l<;xtracllon. 
James  E.  I’orli'r,  Syracuse,  and  .Vrlliur  L. 
Clark.  New  York.  N.  Y..  assignors  to  Just 
.Mining  ami  Extraction  Conqianv.  a  Corpora¬ 
tion  of  New  York.  (U.  S.  No.  880,821  ; 
Marcii  P.toS.) 

FlI.'I'F.lt  PRESSlNt!  .Method  of  Removing 
(!aked  .Mal(>rinl  from  Pressuiv-fillers.  Daviii 
J.  Kelly,  Salt  I.ake  (Miy.  Utah,  assignor  to 
The  Kelly  Filler  Press  ('Company.  Salt  I.ake 
City,  Utah,  a  t'orporation  of  Utah.  (li.  S. 
No.  880.742;  March  3,  1908.) 

filtering  APPRATUS.  Harrv  P.  Tay¬ 
lor.  Salt  Lake  (Mty.  ITtali.  (U.  S.  No.  880,- 
420;  Fell.  25,  1908.) 

GOLD  CONCENTRATING  APPARATUS. 
Edmond  R.  Cook,  I’ortland,  Ore.,  assignor  of 
one-half  to  Frank  Anthonv.  Portland,  Ore. 
(U.  S.  No.  880,031;  March  3,  1908.) 

IRON  AND  STEEL 

MANUFACTURE  of  Steel  by  the  Pneumatic 
Process.  Alexandre  Tropenas,  Montellmar, 
France.  (U.  S.  No.  880,253;  Feb.  25,  1908.) 


1*UI)DLING  FURNACE — Oscillating  Pud¬ 
dling-furnace.  James  1’.  Roe,  Pottstown. 
Penn.  (U.  S.  No.  881,342;  March  10,  1908.) 

NICKEL  AND  COBALT 

COMPLEX  ORE  TREATMENT— Process 
for  Treating  Complex  Cobalt  Ores  find  for 
Refining  Colialt  from  Nickel,  Arsenical  and 
Silver-bearing  Ores.  Ernest  E.  Armstrong. 
Niagara  Falls,  N.  Y.  (U.  S.  No.  881,527; 
March  10,  1908.) 

ORE  TItEATMENT — Process  of  Treating 
.Metallic  Ores  or  Mattes.  Emil  Giinther  and 
Rudolf  Franke.  Eislebon,  Germany.  (U.  S. 
No.  879,633;  Feb.  18,  1908.) 

.  RARE  METALS 

EXTRACTION  OF  URANIUM  AND  VA¬ 
NADIUM — Process  of  Extracting  Uranium 
and  Vanadium  From  Ores.  Herman  Fleck 
and  William  G.  Haldane,  Golden,  and  Edwin 
L.  While,  Denver,  Colo.  (U.  S.  No.  880,645; 
.March  3,  1908.) 


METALLURGY  of  Ores  of  Zinc,  etc.  Franz 
Meyer,  Englewood,  N.  J.,  assignor  to  Metal¬ 
lurgical  Company  of  America,  New  York, 
N.  Y.,  a  Corporation  of  New  Jersey.  (U.  S. 
No.  879,482;  Feb.  18,  1908.) 

SULPHIDE  ORE  TREATMENT— Treat¬ 
ment  of  Complex  Sulphide  Ores,  Containing 
Lead  and  Zinc.  Guy  de  Bechi,  London,  Eng¬ 
land,  assignor  of  one-half  to  Reginald  Wynn 
Rucker.  London,  England.  (U.  S.  No.  880,- 
775;  March  3,  1908.) 

ZINC  RETORT  RESIDUES— Process  of 
Treating  Zinc-retort  Residues.  Gustav  Stol- 
zenwald.  Valea  Calugareasea.  Rumania. 
(U.  S.  No.  881,355;  March  10,  1908.) 

MINING— GENERAL 

DREDGING— Means  for  Advancing  Dredg¬ 
ers.  Robert  M.  Wilson,  San  Francisco,  Cal. 
(U.  S.  No.  879,345;  Feb.  18,  1908.) 

PROP  for  Mines.  Friedrich  Nellen  and 
Albert  Voigt,  Essen,  Germany.  (U.  S.  No. 
881,609;  March  10,  1908.) 

ORE  DRESSING 

CENTRIFUGAL  ORE-SEPARATOR.  Philip 
F.  Peck.  Chicago,  111.  (U.  S.  Nos.  879,893 

and  879,894;  Feb.  25,  1908.) 

CONCENTRATOR  -Dry  Ore-concentrator. 
Joseph  Hubert,  Reno,  Nev.  (U.  S.  No.  880,- 
995;  .March  3,  1908.) 

CONCENTRATOR  - -Mineral  -  concentrator. 
Charles  O.  Micliaelsen.  Omalia,  Neb.  (U.  S. 
No.  880.808;  March  3,  1908.) 

CRUSHING-MILL.  Frank  A.  Huntington, 
San  Francisco,  Cal.  (U.  S.  No.  879,175; 
Feb.  18,  1908.) 

ORE  CONCENTRATOR.  Edwin  M.  Jah- 
raus,  Davton,  Ohio.  (U.  S.  No.  879,104;  Feb. 
11,  1908.) 

ORE-CONCENTRATOR.  Ray  11.  Manley. 
San  Francisco,  Cal.  (Ik  S.  No.  880,013; 
Marcli  3.  1908.) 

OREliRESSlNG  MACHINERY  —  Disin¬ 
tegrating.  Washing,  and  Screening  Machine. 
Cliarles  B.  C.  Slorev.  l.ancasler.  England. 
(U.  S.  No.  881.207;  .March  1o.  T.)08.) 

ORE  SEPARATING  APPAR.\TT'S.  Thomas 
Veitch.  New  York.  N.  Y.,  assignor  to  Liter- 
national  Patent  Coriioralion.  Jersey  City. 
N.  J..  a  Corporation  of  South  I'akota.  (Ik 
S.  No.  8So.4;{0;  Feb.  2.5,  1908.) 

OitE  SEPAItA'l’DR.  James  R.  Yount. 
Nyssa.  Ore.  (Ik  S.  No.  881. .526;  March  10, 
1908.) 

PULVERlZIRt  -  Centrifugal  -  imjiact  Dry 
Pulverizer.  Louis  C.  Grauimer.  San  Fran¬ 
cisco.  Cal.  (Ik  S.  No.  878,,878 ;  Fell.  11, 
1908.) 

SEPARATION  of  Metalliferous  Minerals 
from  Gangue.  Henry  L.  Sulman.  Hugh  F. 
Kirkpatrick-Picard,  and  John  Ballot,  London, 
England.  (U.  S.  No.  879,085;  Feb.  2.5, 
1908.) 

METALLURGY— GENERAL 

ELECTRIC-FURNACE  PROCESS.  Franz 
von  Kiigelgen  and  George  O.  Seward,  Hol¬ 


combs,  Rock,  Va.,  assignors  to  Virginia  I.ab- 
oratory  Company,  New  York,  N.  Yk,  a  Corpor¬ 
ation  of  New  York.  (U.  S.  No.  880,743; 
March  3,  1908.) 

EI.ECTROLYSIS— Producing  Metals  by 
Electrolysis.  George  O.  Seward  and  Frana 
von  Kiigelgen,  Holcombs  Rock,  Va.,  assignors 
to  Virginia  I>al)oratory  Company,  New  York, 
N.  Yk,  a  Corporation  of  New  York.  (U.  S. 
No.  880,760;  March  3,  1908.) 

ORE  TREATMENT- Method  of  Reducing 
Ores.  John  T.  Jones,  Iron  Mountain,  Mich., 
assignor  of  one-half  to  George  A.  St.  Clair, 
Duluth,  Minn.  (U.  S.  No.  880,799;  March 
3,  1908.) 

ROASTING  AND  SINTERING  PROCESS 
--Process  of  Roasting  and  Sintering  Ores. 
Arthur  S.  Dwight  and  Richard  L.  Lloyd, 
Cananea,  Mexico.  (U.  S.  No.  882,518;  Mar. 
17,  1908.) 

SINTERING  I'ROCESS — Process  of  Treat¬ 
ing  Ores.  Arthur  S.  Dwight  and  Richard  L. 
Lloyd,  Cananea,  Mexico.  (U.  S.  No.  882,517 ; 
March  17,  1908.) 

S.MELTER  SMOKE — Fume-Arrester.  Selden 
1.  Clawson,  Salt  Lake  City,  Utah.  (U.  S.  No. 
880,.506;  March  3.  1908.) 

MINING  MACHINERY  AND  APPARATUS 

BLASTING-FUSE  IGNITER.  Benjamin  F. 
I’earson,  Canyonville.  Ore.  (U.  S.  No.  881,- 
714;  .March  10,  1908.) 

CONVEYING — Apparatus  for  Conveying 
and  Discharging  Ores,  etc.  Peter  Paton, 
London,  England.  (U.  S.  No.  880,091 ;  Feb. 
2.5,  1908.) 

DRII.I.. — Pneumatic  and  Other  Drill.  Mar¬ 
tin  Hardsoeg,  Ottumwa,  Iowa.  (U.  S.  Nos. 
880,880  and  880,881 ;  .March  3,  1908.) 

HOISTING  APPARATUS  for  Dredgers  and 
the  Like.  Robert  M.  Wilson.  San  b^ranclsco. 
Cal.  (U.  S.  No.  881,838;  March  10,  1908.) 

ORE-CAR.  Charles  L.  Pennell,  Canal 
Dover,  Ohio,  assignor  of  one-half  to  Charles 
Wagner,  Canal  Dover,  Ohio.  (Lk  S.  No. 
881.146;  March  10,  1908.) 

ROCK-DRILL.  Bradford  H.  Ixicke,  New 
York.  N.  Y.  (U.  S.  No.  879,971 ;  Feb.  25, 
1908.) 

METALLURGICAL  MACHINERV  AND 
APPARATUS 

BRIQUETTING  MACHINERY— Press  for 
Manufacturing  Briquets,  Blocks,  Artificial 
Stone,  and  the  Like.  Wilhelm  Surmann, 
Cologne.  Germany.  (Lk'  S.  No.  881,164; 
Yiarch  10,  1908.) 

EI.ECTRIC  FURNACE  ELECTRODE  -  Sec¬ 
tional  Electrode  for  Electric  ITirnaces. 
Charles  E.  Wilson,  Ferris,  W.  Va.  (U.  S. 
No.  881.520;  March  10,  1998.) 

ELECTRIC  FURNACE  ELECTRODE¬ 
HOLDER.  Eleclro(le-Holder  for  Electric 
Smelting-Furnaces.  Charles  E.  Wilson.  Fer¬ 
ris.  W.  Va.  (U.  S.  No.  881.519;  March  10, 
ll'OS.) 

ELECTRIC  FI’RNACES— Construction  of 
Induction  Electric  Furnaces.  Gustave  Gin, 
Paris,  France.  (U.  S.  No.  875,801 ;  Jan.  7, 
1908.) 

YIETALLURGICAL  FURNACE.  Franz 
Yleyer.  Englewood,  N.  J.,  assignor  to  Metal¬ 
lurgical  Company  of  America,  New  York, 
N  Yk,  a  Corporation  of  New  Jersey.  (U.  S. 
No.  879,483;  Feb.  18,  1908.) 

ORE  ROASTING — lYirnace  for  Roasting 
Ores.  .Ylva  D.  Lee,  Brookline,  Mass.  (U.  S. 
No.  879.483;  Feb.  18,  1968.) 

REVERBERATORY  FURNACE.  Frank 
(’’otton,  Hornsbv,  New  Soutli  Wales.  Aus¬ 
tralia.  (ik  S.  No.  881,116;  March  10,  1968.) 

ROASTER.  Walter  G.  Swart,  Denver, 
Colo.  Original  application  filed  Feb.  25,  1905, 
Serial  No.  247.211.  Divided  and  this  appli¬ 
cation.  (Ik  S.  No.  879.842;  Feb.  18.  l;)08.) 

SMELTING-FURNACE  with  Oil  Fire.  Au¬ 
gust  Koch.  Hanover-Llst.  Germany.  (U.  S. 
No.  876.275;  Jan.  7,  1908.) 

SMOKE  AND  FUME  CONDENSER.  James 
T.  Yates  and  John  Devey,  I.«hi  and  William 
B.  Rlchan  and  Walter  A.  Devey,  American 
Fork,  Utah,  assignors  of  one-eighth  to  Elisha 
H.  Bolev,  American  Fork,  Utah.  (U.  S.  No. 
879,023;  Feb.  11,  1908.) 
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Personal 


Mining  and  metallurgical  engineers  are  in¬ 
vited  to  keep  The  FIngineebing  and  Mining 
JODHNAL  informed  of  their  movements  and 
appointments. 

Samuel  Xewhouse  has  returned  to  Salt 
Lake  City  from  a  European  trip. 

Harry  S.  Joseph  has  resigned  the  posi¬ 
tion  of  secretary  of  the  Utah  Mine-Own¬ 
ers’  association. 

G.  P.  Stalford,  of  Sayre,  Penn.,  has 
been  in  Boulder  county,  Colo.,  looking 
after  mine  and  milling  interests. 

Edward  R.  Zalinski  has  returned  to  Salt 
Lake  City,  from  examining  mining  prop¬ 
erty  near  Fay,  Lincoln  county,  Nevada. 

William  Loach,  manager  of  the  Wolf- 
tongue  properties  near  Cardinal,  Colo., 
has  been  making  a  business  visit  to  the 
East. 

Frederick  S.  Harris,  of  Goldfield,  Nev., 
is  prostrated  with  typhoid  fever  at  the 
Agnew  Sanitarium  at  San  Diego,  Cali¬ 
fornia. 

R.  W.  Foote,  a  Georgetown,  Colo., 
mining  man,  is  making  a  trip  to  Kansas 
City  and  other  Eastern  points,  on  mining 
business. 

O.  B.  Thompson,  manager  of  the  Fifty 
Gold  Mines  Corporation,  operating  in  Gil¬ 
pin  county,  Colo.,  is  making  a  business 
visit  to  New  York  City. 

J.  H.  Vanderberger,  a  mining  engineer, 
of  Grand  Rapids,  Mich.,  has  been  making 
an  examination  of  property  near  Hesse, 
Colo.,  in  the  interests  of  Eastern  investors. 

Lieut-Gov.  Dunsmnir,  of  British  Colum¬ 
bia.  is  negotiating  with  an  English  syn¬ 
dicate  for  the  sale  of  his  extensive  coal 
mines  and  mineral  lands  in  Vancouver 
island. 

L.  C.  Graton  has  recently  returned  to 
Washington  from  field  work  in  Shasta 
county.  Cal.,  where  he  completed  his  ex¬ 
aminations  of  the  copper  deposits  of  the 
region. 

Frank  A.  Keith,  for  four  years  past 
manager  of  the  Tonopah  Mining  Com¬ 
pany  at  Tonopah,  X’ev.,  has  resigned  and 
will  go  to  California  as  soon  as  his  af¬ 
fairs  are  settled. 

E.  C.  Sullivan  has  resigned  his  position 
in  the  chemical  laboratory  of  the  U.  S. 
Geological  Survey  to  organize  a  research 
laboratory  for  the  Corning  Glass  Works, 
Corning,  New  York. 

R.  Kent,  formerly  superintendent  of  the 
Bessemer  Rolling  Mill,  Bessemer,  .Ma.. 
has  been  appointed  superintendent  of  the 
Tennessee  Coal,  Iron  and  Railroad  Com¬ 
pany’s  mill  at  Ensley. 

Hon.  C.  B.  Ward,  Col.  L.  C.  Paddock, 
and  George  W.  Teal,  all  of  Boulder, 
Colo.,  left  there  recently  for  Hermosillo, 
Mexico,  intending  to  go  to  Escalante  to 
look  after  large  mining  interests. 

tieorge  C.  Kaufman  has  been  appointed 
general  manager  of  the  mining  depart¬ 


ment  in  Mexico  of  the  American  Smelt¬ 
ing  and  Refining  Company;  also  of  the 
American  Smelters’  Securities  Company. 

Prof.  John  Joseph  Thomson,  of  Cam¬ 
bridge,  England,  has  been  selected  by  the 
Council  of  the  British  Association  for  the 
advancement  of  science  as  president  of  the 
annual  meeting  to  be  held  at  Winnipeg  in 
1909- 

Sir  W.  Armstrong,  of  London,  h'ngland, 
is  in  the  Sudbury  district  in  Ontario,  in¬ 
vestigating  the  nickel  deposits  on  behalf 
of  extensive  British  interests,  in  connec¬ 
tion  with  obtaining  a  supply  of  nickel  for 
armor-plate. 

D.  A.  Karr  has  severed  his  connection 
with  the  Goshen  Iron  Company  as  man¬ 
ager  of  the  Rich  Patch  ore  mines,  of 
Virginia,  to  accept  a  similar  position  with 
the  Earlston  and  Saxton  furnaces  at 
Catoctin,  Maryland. 

Hugh  Rose,  assistant  general  superin¬ 
tendent  of  the  American  Smelters’  Se¬ 
curities  Company,  is  first  assistant  to 
Cortlandt  E.  Palmer  in  the  management 
of  the  properties  of  the  Guanajuato  De¬ 
velopment  Company  in  Guanajuato,  Mex. 

F.  B.  Weeks,  who  has  been  connected 
with  the  U.  S.  Geological  Survey  for  the 
past  18  years,  has  recently  resigned.  His 
address  for  the  next  three  months,  while 
completing  certain  reports  for  the  Sur¬ 
vey,  will  be  T20I  Euclid  street.  Washing¬ 
ton. 

Waldemar  Lindgren.  in  charge  if 
the  U.  S.  Geological  Survey  work  on 
metalliferous  mineral  deposits,  is  just 
leaving  Washington  for  a  month’s  trip 
through  California,  Nevada  and  Utah,  m 
connection  with  geological  and  statistical 
work. 

rite  Franklin  Institute,  Philadelphia, 
has  awarded  to  Dr.  Allerton  Seward 
Cushman,  of  the  Public  Roads  Bureau  of 
the  Department  of  Agriculture  at  Wash¬ 
ington,  the  Edward  Longstreth  medal  of 
merit,  in  recognition  of  his  researches  on 
the  corrosion  of  iron  and  steel. 

H.  J.  Baron  has  resigned  his  position 
as  associate  editor  of  Mining  Science,  of 
Denver,  his  resignation  taking  effect 
April  I.  Mr.  Baron  was  with  the  Mining 
Reporter,  the  predecessor  of  Mining 
Science,  for  four  years  as  associate  editor 
in  the  field,  and  one  year  as  editor. 

-k.  C.  Spencer  and  F.  L.  Hess,  of  the 
Tk  S.  Geological  Survey  have  been  on  a 
short  trip  in  the  Tye  river  region  of  Vir¬ 
ginia,  examining  rutile  deposits,  used  in 
connection  with  steel  hardening.  They 
were  accompanied  in  the  investigations  by 
Virginia  State  Geologist,  Thomas  L. 
Watson. 

G.  B.  Shipley,  engineer  of  the  Allis- 
Chalmers  Company’s  mining  machinery 
department,  is  in  Goldfield,  X'ev.  where 
he,  in  conjunction  with  J.  B.  Fleming  for 
the  Goldfield  Consolidated  Mines  Com¬ 
pany,  is  preparing  the  plans  for  the  100- 


stamp  mill  to  be  erected  by  the  latter 
company  at  Goldfield. 

The  Republic  Iron  and  Steel  Company, 
announces  the  following  appointments: 

J.  W.  Deetrick,  general  superintendent  of 
blast  furnaces  and  steel  works,  with  head¬ 
quarters  at  Youngstown,  Ohio;  T.  R. 
Akin,  general  superintendent  of  rolling 
mills,  with  headquarters  at  Pittsburg; 
I'rank  L.  Brown,  chief  clerk,  at  Pittsburg. 

S.  W.  Eccles  has  been  elected  vice- 
president  of  the  .\merican  Smelting  and 
Refining  Company ;  also  of  the  American 
Smelters'  Securities  Company.  He  will 
have  general  charge  of  all  the  mines  and 
mills  of  the  two  companies.  The  traffic 
department  of  the  Smelting  Company, 
formerly  under  the  management  of  Mr. 
Eccles.  has  been  turned  over  to  W.  M. 
Spronle. 

The  field  statistical  work  of  the  U.  S. 
Geological  Survey  has  this  year  been 
extended  by  the  assigi^ment  of  C.  E. 
Siebenthal  to  the  work  'of  gathering  sta¬ 
tistics  of  mine  products  in  the  Mississippi 
valley.  He  will  also  take  np  the  statis¬ 
tical  work  on  the  production  of  lead  and 
zinc  in  the  United  States.  The  work  on 
the  production  of  quicksilver  will  here¬ 
after  be  conducted  by  W.  D.  McCaskey. 

W.  H.  Blackburn  has  been  appointed 
superintendent  of  the  Tonopah  Mining 
Company  at  ronopah.  Nev.,  and  will  have 
complete  charge  of  the  mining  depart¬ 
ment  ;  A.  R.  Parsons  will  take  charge  of 
the  milling  department.  W.  W.  Charles 
has  been  appointed  comptroller  and  will 
have  full  charge  of  the  financial  end  of 
the  company  at  I'onopah.  These  gentle¬ 
men  have  been  with  the  company  for 
some  time. 

Cortlandt  E.  Palmer,  connected  with 
the  Guggenheims  for  the  past  five  years 
in  charge  of  mine  and  mill  construction 
;md  operation  in  the  United  States  .and 
Mexico,  has  modified  his  arratigemeiit 
with  these  interests.  Mr.  Palmer  will  act 
in  future  in  an  advisory  capacity  to  the 
.American  Smelters  Securities  Company, 
without  field  work,  and  will  continne  in 
charge  of  Esperatiza  Mining  Company 
operations  as  vice-president  ,'md  consulting 
engineer.  In  addition  to  the  ;ibove,  Mr. 
Palmer  has  accepted  the  appointment  of 
general  manager  of  the  Guanajuato  De 
velopment  Company,  operating  the  Pere- 
grina  and  Pinguico  mines  and  mills  and 
.'1  number  of  .allied  enterprises  at  Guan- 
ajnato.  Me.xico,  his  headejuarters  being  at 
40  Wall  street.  New  York. 


Obituary 


Jawood  Lukens,  who  died  in  Consho- 
hocken,  Penn.,  March  10,  aged  65  years, 
came  of  an  ironmaking  family,  his  grand¬ 
father  having  been  one  of  the  earliest 
ironmakers  in  the  Schuylkill  valley.  He 
was  educated  in  Philadelphia,  and  after 
working  for  a  time  with  .Man  Wood  & 
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Co.,  he  acquired  an  intere.'^t  in  the  firm,  electric  motors.  Lead-antimony,  copper,  some  of  its  open-hearth  steel  furnaces  at 


but  in  1881  withdrew  and  started  the 
Longmead  Iron  Company,  of  which  he 
was  president  until  his  death.  Under  his 
niauagement  the  company  acquired  the 
Coiishohocken  Tube  Works,  and  built  up 
a  large  business.  He  was  a  member  of 
the  American  Institute  of  Mining  En¬ 
gineers,  the  Engineers’  Club  of  Philadel¬ 
phia.  the  Eranklin  Institute,  the  Union 
League,  tlie  .Art  Clul)  and  the  Manu¬ 
facturers'  Club. 

Oliver  L.  (iarretson  died  at  his  home 
in  Buffalo.  N.  V..  March  i8.  While  he 
had  suffered  from  acute  indigestion  for 
several  years,  it  was  not  until  three  weeks 
ago  that  he  left  New  York  for  his  home 
to  take  a  much  needed  rest,  but  he  failed 
to  recover  his  health.  Mr.  Garretson  was 
born  in  1843  in  the  State  of  Ohio,  and 
leaves  his  wife,  three  sons  and  two 
daughters.  He  came  from  a  line  of  in 
\entors.  his  grandfather  having  been  the 
lirst  inventor  of  a  nail-making  machine  in 
this  country;  Mr.  Garretson  held  the 
original  patent,  signed  by  President 
Washington.  He  first  engaged  in  the 
hardware  foundry  and  manufacturing 
business,  making  si)ecialties  of  Iris  own 
invention;  later  he  founded  the  Buffalo 
School  h'urniture  Company.  He  went  into 
the  manufacture  f>f  hardwood  lumber,  and 
the  plant  which  he  built  at  .Austin.  Penn., 
was  at  the  time  said  to  he  the  largest  and 
best  e(pnpj)ed  mill  of  the  kind  in  the 
world.  In  iB'X)  he  became  a  mineowner. 
having  purchased  the  Sahauripa  mine  at 
Sahauripa.  Mexico.  Not  finding  any  suit¬ 
able  aitparatus  on  the  market,  for  reduc¬ 
ing  the  ores  in  this  mine,  he  undertook  to 
devise  :i  furnace  which  wo\dd  treat  sul¬ 
phide  ores  and  do  the  work  economically, 
utilizing  the  sul])hur  in  the  ore  for  fuel, 
riiis  inventi  ;u  will  be  what  he  is  best 
renienihered  by.  besides  his  kindness  of 
heart  and  magnanimous  disposition,  which 
eiiiUared  him  to  the  h.earts  of  his  business 
and  social  accpiaintances.  I'he  Garretson 
proe-ess,  for  redue'in.g  sulphide  ores  at  one 
operation,  he  patented  in  most  countries 
where  mining  operations  are  carried  on. 
I  he  invention  was  tested  at  a  plant  built 
for  this  purpose  at  Ore  Knob.  X.  C.. 
'^onie  time  ago.  He  organized  a  com])any 
la^t  summer  for  the  purpose  of  establish¬ 
ing  smelting  plants,  known  as  the  Garret- 
''on  Smelters,  of  which  company  he  was 
president.  He  was  an  indefatigable 
worker,  and  it  is  to  be  regretted  that  he 
did  not  live  to  see  the  results  of  his  10 
years  labor  in  the  field  of  metallurgy,  or 
to  realize  the  results  from  this  invention. 


Societies  and  Technical  Schools 

South  Dakota  School  of  Mines — In  this 
'-chool  at  Rapid  City,  recently,  an  in¬ 
teresting  test  run  was  made  by  blow¬ 
ing  in  a  blast  furnace  and  a  Bruckner  ro¬ 
ver’ eratorv  furnace,  both  operated  by 


iron  and  fiuxing  ores  were  treated  and  re¬ 
duced. 

American  Society  of  Mechanical  Engin¬ 
eers — This  society,  with  the  desire  to  still 
further  develop  its  publications,  has  se¬ 
cured  Lester  G.  French  to  direct  the  edi¬ 
torial  department.  .Among  the  immediate 
improvements  to  be  undertaken  is  the  es- 
trddishing  of  departments  in  the  monthly 
Proceedings,  thus  providing  a  greater  va¬ 
riety  of  technical  articles  of  interest.  .All 
papers,  however,  will  first  be  presented 
and  discussed  before  the  society  at  its 
meetings,  as  formerly. 

The  next  monthly  meeting  of  the  so¬ 
ciety  will  he  held  in  the  Engineering  So¬ 
cieties  Building,  New  York.  .April  14. 
The  general  subject  of  the  meeting  is  the 
Conservation  of  our  Natural  Resources. 

American  Electrochemical  Society — The 
thirteenth  meeting  will  be  held  .April  30 
at  .Albany^  May  i  at  Schenectady  and  May 
2  at  Troy,  X.  Y.  .At  Schenectady  an  in¬ 
spection  will  be  made  of  the  General  Elec¬ 
tric  Company’s  plant.  The  following  papers 
have  been  promised : 

Corrosion  of  Iron  from  the  Electro¬ 
chemical  Standpoint,  C.  F.  Burgess. 

rile  Electrochemistry  of  Light,  Dr. 
Wilder  T.  Bancroft. 

Conduction  in  Electrolytes.  L.  Kahlen- 
herg. 

Mercury  Cathodes  in  Nitric  .Acid  So¬ 
lutions.  J.  A.  AVilkinson. 

Copper  .Anodes  in  Chloride  Solutions, 
Paid  Dushman. 

The  Potential  of  the  Nickel  Electrode. 
1^  P.  Schoch. 

Solubility  Determinations  in  .Aqueous 
Alcoholic  Solutions,  .A.  Seidell. 

Industrial  .Applications  of  .Aluminum. 
Iv  Blough. 

Power  for  Electrochemical  Industries. 
J.  Meyer. 

hdectrical  Conductivity  of  Graphite.  W. 
Acheson  Smith. 

Distillation  of  Turpentine  in  an  Electric 
I'urnace,  F.  S.  Snyder. 

Mathematics  of  the  Induction  Furnace. 
1^  F.  Roeher. 

The  .Synthesis  of  Hydrocyanic  .Acid  in 
the  h'.lectric  Furnace.  R.  S.  Hutton. 


Industrial 

riie  Hamilton  Steel  .•iiid  Iron  Company 
has  completed  its  new  bla't  furnace  at 
Hamilton.  Out.,  and  is  operating  the 
works  to  their  full  capaciti . 

The  plant  of  the  Morgan  Spring  Com¬ 
pany.  of  Struthers.  O..  has  been  bought 
by  the  Youngstown  Sheet  and  Tube 
Company.  Ihe  mill  is  to  be  improved 
and  enlarged. 

The  Central  Iron  and  Steel  Comp.any. 
Harrisburg.  Penn.,  has  started  its  No.  2 
blast  furnace  after  an  idleness  of  sev¬ 
eral  months.  The  company  has  also  put 


work  after  a  shutdown  since  December. 

The  Republic  Iron  and  Steel  Company 
is  doing  a  large  amount  of  new  and  re¬ 
pair  work  at  its  mines  near  Bessemer, 
.Ala.  It  is  estimated  that  $60,000  will  be 
e.xpended.  Two  new  hoist  houses  have 
been  erected  and  engines  placed,  the  en¬ 
gines  being  450  h.p.  Two  seams  have 
been  opened  for  the  mining  of  soft  ore, 
while  a  new  hoist  house  and  engine  will 
be  put  in  at  once  at  No.  3.  The  founda¬ 
tion  for  the  engine  has  already  been  fin¬ 
ished.  The  new  slope  is  ready  for  min¬ 
ing  and  this  place  will  employ  an  in¬ 
creased  number  of  men.  The  mines  of 
the  company  have  run  steadily  all  winter 
and  there  is  no  prospect  of  any  closing 
down. 

Trade  Catalogs 

Receipt  is  acknowledged  of  the  fol- 
ing  trade  catalogs  and  circulars  : 

Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind.  Bulletin  No.  1104.  Multi¬ 
phase  Belted  .Alternators — Form  B.  Bul¬ 
letin  No.  1105.  Fort  Wayne  Electric  Fan 
Motors.  Pp.  8,  illustrated,  paper,  8xio54 
in.;  February  and  March,  1908. 

H.  W.  Johns- Alanville  Company,  too 
William  street.  New  A"ork.  Asbestos  Fire- 
Resisting  Cements.  Asbestos  Papers,  Roll 
Board,  Sheet  Board,  Building  Felts,  Etc., 
Insulated  .Arc  Lamp  Hanger,  Asbestos 
Lead  Joint  Runner.  Folders  and  Leaflets. 
Illustrated,  paper,  3l4x6  in. 

Sprague  Electric  Company,  527-531 
West  34th  Street,  New  A'ork  City.  No. 
226.  Instruction  Book  on  Round  Type 
Motors  and  Generators.  Pp.  32,  Novem¬ 
ber.  1907.  Circular  428.  Stamped  Steel 
Outlet  Boxes  and  Fittings.  Pp.  8,  July, 
1007.  -All  illustrated,  paper,  3j4x6  in. 

Construction  News 

Bates.  Arkansas — The  Harper  Coal  and 
Coke  Company  is  preparing  to  make  ad¬ 
ditions  to  its  coal-mining  plant.  George 
Harper.  Fort  Smith.  .Ark.,  is  president. 

Central  City.  Colorado — The  Hearne 
Gold  and  Copper  Mining  Company,  with 
H.  AY.  Kane  as  manager,  is  arranging  for 
the  installation  of  an  electric  hoist  and 
compressor. 

Tulsa,  Oklahoma — I'he  Tulsa  Portland 
Cement  Company  proposes  to  put  up  a 
plant  for  making  portland  cement,  and 
will  need  machinery.  J.  G.  McCannon, 
Tulsa.  Okla..  is  at  the  head  of  the 
project. 

Eldora.  Colorado  —  ]o\m  H.  Kemp, 
Boulder,  Colo.,  has  interested  Eastern 
capital  in  the  jiurchase  of  the  Bailey  mill 
and  it  is  to  be  remodeled  into  a  modern 
cyaniding  iilaut  with  an  initial  capacity  of 
too  tons  p.‘.'  day. 
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Special  Correspondence  from  Mining  Centers 

News  ot  the  Industry  Reported  by  Special  Representatives 
at  Salt  Lake  City,  San  Francisco,  Toronto  and  London 


REVIEWS 


San  Francisco 

March  18 — The  register  and  receiver  of 
the  United  States  Land  Office  at  Susan- 
ville,  Lassen  county,  have  handed  down  a 
decision  adverse  to  the  North  California 
Mining  Company,  consisting  of  H.  H. 
Yard  and  associates,  holding  that  in  the 
matter  of  some  90  mineral  claims  there 
was  no  evidence  of  mineral.  This  de¬ 
cision  will  now  be  forwarded  to  the  Land 
Office  at  Washington,  D.  C.,  for  approval. 

It  does  not  affect  all  the  Yard  holdings, 
as  the  contest  in  other  cases  is  pending  at 
the  land  office  at  Sacramento.  The  lands 
affected  are  in  both  Butte  and  Plumas 
counties,  largely  on  the  North  Fork  of  the 
Feather  river,  and  comprise  in  all  some 
235,000  acres.  If  this  decision  is  con¬ 
firmed  by  the  Land  Office  and  Secretary 
of  the  Interior,  these  lands  located  as 
mining  claims  will  revert  to  the  Govern¬ 
ment  as  timber  lands.  Mr.  Yard  and  his 
associates  obtained  by  location  and  pur¬ 
chase  between  800  and  900  placer-mining 
claims  in  Butte  and  Plumas  counties. 
Many  of  these  claims  had  been  worked  in 
early  days  and  abandoned,  leaving  them 
open  to  location,  while  others  were  still 
being  mined,  and  others  again  had  never 
been  w'orked.  Annual  assessment  work 
has  been  perform.ed  upon  them  regularly 
in  due  conformance  with  the  mining 
statutes.  It  has  been  the  contention  of 
the  opponents  of  Mr.  Yard  that  the  claims 
were  merely  located  to  secure  the  timber 
and  were  not  actual  mining  claims  under 
the  law.  This  decision  affirms  this  conten¬ 
tion.  Moreover  it  is  found  that  the  legal 
amount  of  assessment  work  has  not  been 
done  upon  them,  in  the  proper  manner, 
much  money  having  been  spent  on  roads, 
telephone  lines,  etc.  The  decision  states 
that  against  a  valuation  of  timber  of 
$320,000  on  the  claims  only  a  nominal 
amount  of  gold  could  be  shown.  The  tes¬ 
timony  has  all  been  forwarded  to  Wash¬ 
ington.  The  matter  is  one  which  affects 
many  persons  not  only  in  the  two  counties 
named,  but  elsewhere  in  this  State.  They 
have  taken  up  mining  claims,  but  where 
there  is  also  timber,  and  they  are  having 
difficulty  in  getting  patents  to  these  lands. 
It  may  be  stated  that  these  proceedings 
in  the  Yard  matter  were  inaugurated  by 
State  Mineralogist  Lewis  E.  Anbury. 

The  Champion  Mining  Company,  of 
Nevada  City,  the  largest  company  at  that 
place,  and  the  one  owning  the  most 
ground,  is  about  to  sink  a  new  deep  shaft 
in  virgin  ground.  The  shaft  will  be  sunk 
from  the  800-ft.  level  below  what  is  now 
known  as  the  Wyoming  shaft  In  the  va- 


OF  IMPORTANT 

nous  properties  owned  by  the  company 
there  are  five  hoists  in  operation,  but 
now  that  the  properties  are  under  one 
ownership,  it  will  be  more  economical  to 
concentrate  this  work.  The  new  shaft 
will  be  as  nearly  central  to  the  ground 
where  the  best  values  have  been  obtained, 
as  possible. 

Arrangements  have  been  made  whereby 
the  Mammoth  Copper  Mining  Company  at 
Kennett,  Shasta  county,  will  refine  the 
copper  matte  of  the  De  La  Mar  smelter 
into  blister  copper  at  its  local  plant.  It 
was  supposed  that  owing  to  the  closing 
down  of  certain  smelters  in  the  Salt  Lake 
valley,  some  Utah  ores  could  be  shipped 
to  Kennett  to  be  treated  in  the  United 
States  Company’s  smelter  there,  but  it  has 
been  decided  to  put  a  new  smelting  plant 
at  Ely,  Nevada,  and  send  the  Utah  copper 
ores  there  for  reduction. 

The  dredge  which  is  excavating  for  an 
artificial  lake  at  South  Side  Park,  Sacra¬ 
mento,  is  turning  up  some  gold  in  the 
sands  and  a  system  for  saving  this  gold 
has  been  put  in  use.  Instead,  however,  of 
taking  the  usual  methods  someone  has 
devised-  an  “electrolytic  sluice  box”  with 
copper  plates,  quicksilver,  electricity,  etc., 
and  put  it  into  use.  There  is  gold  in  this 
sand,  but  it  remains  to  be  seen  whether  or 
not  it  can  be  profitably  saved. 

The  Penn  Chemical  Company,  of 
Campo  Seco,  Calaveras  county,  is  actively 
producing  copper  on  a  large  scale,  with 
some  gold  and  silver.  The  plant  has  been 
gradually  enlarged  and  the  smelter  is  kept 
continuously  at  work.  About  12  eight- 
horse  teams  are  busy  daily,  between  that 
point  and  Valley  Spring,  on  the  railroad, 
hauling  material  to  and  from  the  smelter, 
making  a  round  trip  daily. 


Salt  Lake  City 

March  20 — Mining  conditions  seem  to 
be  improving  in  this  State.  In  the  Tin- 
tic  district,  a  new  smeltery  is  being  built 
and  its  owners  say  it  will  be  ready  for 
commission  some  time  in  May.  The  new 
smeltery  in  the  Tintic  district,  which  will 
treat  custom  ores,  will  be  of  material 
benefit  to  the  mine  owners  of  Eureka, 
Mammoth,  Silver  City  and  surrounding 
camps,  as  well  as  to  those  of  some  of 
the  districts  in  southern  Utah  and  Ne¬ 
vada.  This  smeltery  is  to  be  much 
more  pretentious  than  was  originally 
planned.  Instead  of  two  lead  furnaces 
with  capacity  for  the  treatment  of  400 
tons  of  ore  per  day,  the  initial  unit  is  to 
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consist  of  four  furnaces,  thus  giving  ca¬ 
pacity  for  the  treatment  of  800  tons  per  day. 

In  addition  to  the  lead  furnaces,  furnaces 
for  making  copper  matte  will  be  added; 
the  Minneapolis  Steel  and  Machinery  Com¬ 
pany  has  been  awarded  the  contract  for 
the  44xi20-ft.  steel  building  which  is  to 
cover  this  addition  of  the  plant.  It  will 
be  constructed  with  the  view  of  imme¬ 
diate  enlargement.  It  is  expected  that  the 
copper  furnaces  will  be  ready  for  service 
some  time  in  July  or  not  later  than  August 
I.  The  Tintic  Smelting  Company  is 
financed  by  some  of  the  wealthiest  mining 
men  in  Utah,  and  there  is  no  doubt  that 
it  will  take  considerable  business  away 
from  the  American  Smelting  and  Refining 
Company  and  other  competitors.  The  Mur¬ 
ray  smelter  of  the  American  Smelting  and 
Refining  Company  has  been  running  on 
low  tonnage  for  some  time,  and  the  com¬ 
pany  has  begun  to  wonder  regarding  its 
supply  of  lead  ores  from  Utah  camps. 

Several  mines  in  the  Tintic  district, 
which  were  closed  about  the  first  of  the 
year  are  about  to  resume.  Several  prop¬ 
erties  will  be  started  up  April  i. 

The  Columbus  Consolidated  Mining 
Company  has  an  indebtedness  of  about 
$18,000;  it  is  probable  that  shareholders 
will  be  assessed  to  meet  the  obligation  and 
to  provide  means  to  carry  out  proposed 
development.  The  shipment  of  ore  ceased 
about  the  first  of  the  year.  In  the  mean¬ 
time,  the  management  has  been  doing 
much  development  work. 

Dividends  have  been  ordered  paid  by 
the  directors  of  several  mining  companies 
this  month.  The  Mammoth  company  has 
declared  a  dividend  of  $20,000;  Bullion 
Beck  &  Champion,  $60,000;  and  Utah, 
$3000. 

Local  shareholders  of  the  Newhouse 
Mines  and  Smelter  Corporation,  repre¬ 
senting  44,700  shares,  have  held  a  meeting 
and  will  request  representation  on  the 
board  of  directors  at  the  annual  meeting 
of  shareholders  in  New  York,  which  is 
to  be  held  on  March  27. 

The  Weimer  Copper  Company,  which 
has  operated  a  property  in  Lemhi  county. 
Idaho,  during  the  past  year,  but  whose 
head  office  is  in  Salt  Lake,  is  in  financial 
distress.  At  a  special  shareholders’  meet¬ 
ing,  held  March  16,  it  was  discovered  that 
the  corporation  did  not  hold  a  clear  title 
to  its  properties,  and  that  it  practically  had 
no  assets. 

Reports  received  from  southern  Utah 
indicate  that  interest  in  the  Virgin  City 
oil  district  continues.  A  number  of  com¬ 
panies  and  individuals  are  actively  drilling 
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for  oil  and  gas;  so  far,  with  encouraging 
results.  Considerable  confidence  is  ex¬ 
pressed  that  the  field  will  develop  into  one 
of  importance. 

Butte  , 

March  25 — The  Washoe  smelter  is  re¬ 
ceiving  about  8000  tons  of  ore  per  day 
from  the  Amalgamated,  North  Butte  and 
Butte  Coalition  mines  in  Butte,  and  the 
capacity  of  the  smelter,  10,000  tons  per 
day,  will  probably  be  reached  in  about 
two  weeks.  The  new  policy  of  the  com¬ 
panies  to  produce  copper  as  cheaply  as 
possible  without  attempting  to'  make  a 
record  production  is  already  showing  re¬ 
sults.  The  superintendents’  reports  indi¬ 
cate  that  more  ore  is  being  hoisted  per 
man  than  at  any  time  during  the  last 
seven  years. 

Butte  Coalition  has  three  levels  of 
first-class  ore  in  the  Rams  mine,  and  that 
property  during  the  last  six  months  has 
developed  rapidly;  at  present  it  is  ship¬ 
ping  nearly  1000  tons  of  ore  daily.  In  a 
few  weeks  mining  will  be  resumed  in  the 
Minnie  Healy,  which  will  be  able  to  yield 
at  least  1000  tons  more.  With  the  Coal¬ 
ition  interest  in  the  ore  being  mined  from 
the .  Red-Penn  by  the  Boston  and  Mon¬ 
tana  and  the  mining  that  will  be  done  in 
the  Tramway  and  Snohomish  jointly  by 
the  Coalition  and  Butte  and  Boston,  the 
Coalition  output  will  reach  approximately 
3000  tons  of  ore  per  day  in  a  short  time. 
The  North  Butte  is  shipping  about  1100 
tons  daily,  although  the  company’s  con¬ 
tract  with  the  Washoe  smelter  permits  it 
to  ship  2oibo  tons  per  day. 

Some  reports  circulated  about  East 
Butte,  which  the  officers  say  were  ma¬ 
licious,  caused  a  raid  on  its  stock  last 
w'eek.  It  was  reported  in  Boston  that 
the  Amalgamated  Copper  Company  was 
about  to  bring  an  action  against  the  East 
Butte  claiming  all  of  the  latter’s  ore- 
bodies.  John  D.  Ryan,  managing  director 
of  the  Amalgamated,  is  authority  for 
denial  of  the  report,  which  was  enlarged 
from  the  fact  that  some  lessees  working 
in  the  East  Butte  ground  got  across  the 
boundary  lines  of  the  East  Butte  and 
mined  some  ore  out  of  Amalgamated 
ground. 

The  affairs  of  the  British-Butte  Mining 
Company  have  been  satisfactorily  adjusted 
and  the  statement  made  by  President 
E.  H.  DeHora  that  suit  would  likely  be 
brought  against  the  former  management 
of  the  company  has  been  repudiated  by 
the  officers  of  the  C.  W.  Syndicate,  of 
London,  financial  backers  of  the  British- 
Butte  and  its  principal  stockholder. 

Toronto 

March  18— On  March  18,  Hon.  Frank 
Cochrane.  Minister  of  Lands  and  Mines, 
introduced  in  the  Ontario  Legislature  a 
government  bill  to  consolidate  and 
amend  the  Mines  Act.  The  changes  made 
are  mostly  in  the  way  of  simplification 
and  re-arrangement.  The  most  important 


alteration  in  the  law  is  the  abolition  of 
the  closed  season  between  Nov.  15  and 
April  15,  during  which,  at  present,  no 
work  is  required  to  be  done  on  locations. 
As  a  great  many  discoveries  are  st,ated 
to  have  been  made,  on  the  strength  of 
which  claims  have  been  recorded  in  the 
winter  time,  the  Government  is  of  the: 
opinion  that  if  discovery  work  can  be 
done  in  the  winter  prospectors  should 
also  be  able  to  work  their  claims.  The 
change  is  intended  to  prevent  staking 
“snowshoe”  claims,  frequently  of  a  fraud¬ 
ulent  character.  The  forfeiture  clause 
has  also  been  modified  and  claim  holders 
are  given  three  months,  in  place  of  30 
days  to  have  forfeitures  repealed. 

D.  D.  Mann,  vice-president  of  the 
Canadian  Northern  Railway,  which  is 
largely  interested  in  the  Moose  mountain 
iron  mines,  north  of  Sudbury,  announces 
that  the  mines  will  be  ready  to  ship  ore 
on  the  opening  of  navigation,  by  which 
time  the  railroad  and  the  docks  at  Key 
Harbor,  on  the  Georgian  bay,  will  be 
completed. 

A  reorganization  of  the  Montreal  Smelt¬ 
ing  and  Reduction  Company  has  taken 
place  and  a  new  board  has  been  appointed 
comprising  J.  E.  E.  Leonard,  president ; 
J.  H.  Brown,  vice-president;  B.  Burland, 
treasurer;  Rodolphe  Forget;  Louis  Pay¬ 
ette;  W.  H.  Turpin;  and  Pierre 
Tetreault.  It  is  announced  that  the  oper¬ 
ation  of  the  smelter  at  Trout  Lake  will 
begin  at  once. 


London 

March  17 — There  is  very  little  business 
at  present  in  the  shares  of  South  African 
mines,  although  the  returns  from  the  lead¬ 
ing  producers  are  of  a  satisfactory  nature. 
The  public  objects  to  the  amalgamation 
schemes,  now  so  common,  which  are  in 
some  cases  a  round-about  way  of  writing 
down  capital.  A  deep-level  mine  that  can¬ 
not  raise  the  funds  to  bring  it  to  the  pro¬ 
ducing  stage  is  amalgamated  with  a 
neighbor  that  is  dividend-earning,  the  ex¬ 
cuse  given  being  that  of  longer  life  and 
a  saving  in  administrative  expenses.  The 
control  of  the  mines  is  in  the  hands  of 
financial  groups  or  houses  and  the  small 
shareholder  has  practically  no  say  in  the 
management  of  his  property.  The  mining 
houses,  having  interests  in  the  adjacent 
mines,  or  blocks  of  ground  which  may  be 
proposed  for  amalgamation,  will  regard 
the  views  in  a  different  light  from  the 
individual  shareholder  in  the  paying  mine. 
The  mining  houses,  no  doubt,  try  to  deal 
fairly  with  all  interests,  but  the  system  is 
a  bad  one,  where  the  people  selling  are 
also  those  who  decide  the  price.  To  guard 
against  abuse  of  this  power  independent 
valuation  of  the  interests  to  be  amalga¬ 
mated  has  been  proposed.  Another  scheme 
for  safeguarding  the  interests  of  the 
shareholder  that  has  been  advocated  lately 
is  the  formation  of  a  shareholders’  asso¬ 
ciation  which  would  appoint  officials  to 


investigate  amalgamation  schemes  and 
generally  help  watch  over  the  interests  of 
the  small  shareholder  who  is  not  resident 
in  South  Africa. 

The  Exploration  Company  has  had  a 
bad  year.  The  investments  of  the  com¬ 
pany  in  South  .African  securities  and  in 
copper  mines  in  the  United  States  have 
been  unfortunate,  and  a  loss  under  these 
headings  of  £158,418  was  reported.  P. 
T.  Bayliss,  the  chairman,  explained  that 
the  investment  of  the  company’s  funds 
in  copper  shares  had  only  been  made  after 
careful  consultation  with  persons  largel.v 
interested  in  the  copper  industry,  who 
were  capable  of  taking  a  long  view  of  the 
position.  He  considered  that  the  depres¬ 
sion  in  the  copper  industry  was  abnormal 
and  that  a  recovery  to  normal  conditions 
would  soon  take  place.  As  regards  Kaf¬ 
irs,  Mr.  Bayliss  admitted  that  his  judg¬ 
ment  had  been  at  fault  in  common  with 
many  other  people.  The  company  is  also 
interested  in  El  Oro  mine  and  the  Tom¬ 
boy,  both  of  which  mines  are  giving  satis¬ 
factory  returns. 

The  Directors  of  the  British  South 
.Africa  Company  are  asking  the  sharehold¬ 
ers  to  contribute  to  an  immediate  issue  of 
£1,000,000,  the  subscribers  being  given  op¬ 
tions  to  subscribe  a  further  £2,000,000  at 
a  later  date.  The  money  is  required  to 
provide  for  obligations,  such  as  the  guar¬ 
anteed  interest  on  railway  bonds,  and  for 
the  development  of  their  vast  estate,  which 
covers,  it  is  said,  an  area  as  large  as  west¬ 
ern  Europe.  The  company  was  incor¬ 
porated  on  Oct.  29,  1889,  and  has  now  an 
issued  capital  of  £6,000,000.  No  dividend 
has.  yet  beeii  paid,  the  expenditure  having 
always  exceeded  the  revenue.  For  the 
year  ended  March  31,  1907,  the  balance 
of  expenditure  in  excess  of  revenue 
amounted  to  £.105,211.  Payments  made 
for  railway  debenture  interest  under  guar¬ 
antee  are  not  included  in  the  above  ac¬ 
count,  but  appear  in  the  balance  sheet  as 
loans  to  the  railway  companies.  The  £i 
shares  of  the  company  are  quoted  at  the 
present  time  at  about  14s.,  or  considerably 
below  par,  and  in  order  to  attract  sub¬ 
scribers  for  the  new  shares  at  par — the 
issue  of  shares  at  a  discount  being  illegal 
— the  novel  plan  of  offering  options  for 
additional  shares  up  to  iqio  and  1912  has 
been  adopted.  Whether  the  shareholders 
will  come  forward  remains  to  be  seen. 
But  the  patience  of  the  chartered  com¬ 
pany’s  shareholders  is  something  phenom¬ 
enal,  and  it  would  not  be  surprising  if 
further  funds  were  given.  Possibly  it  is 
patriotism  and  not  mere  sordid  money¬ 
making  that  induces  many  to  subscribe  to 
this  great  enterprise.  Anyhow,  in  spite  of 
many  disappointments,  additional  capital 
has  from  time  to  time  been  raised  when 
asked  for,  and  there  may  be  stockholders 
who  still  share  the  confidence  and  enthus¬ 
iasm  of  the  directors  and  who  believe  that 
the  commercial  success  of  the  company 
is  not  far  distant. 
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Mining  News  from  All  Parts  of  the  World  I 

New  Enterprises,  Installations  of  New  Machinery,  Development  of 
Mines  and  Transfers  of  Property  Reported  by  Special  Correspondents 

THE  CURRENT  HISTORY  OF  MINING 


Arizona 

VaVAI'.M  Coi'MV 

Jerome  Mines  Development  Company — 
This  coni|>any,  operatiiiK  at  jeronu*,  has 
completed  the  iiistallatiun  «)f  a  lioistiiiR 
plant,  capable  of  hoist iiiK  from  a  <lepth  of 
1000  ft.  Sinking;  will  he  continued  to  the 
700-ft.  level.  The  ground  Iwlonging  to  this 
company  has  been  thoroughly  prospected 
by  diamond  drills. 

Black  IVarrior — This  property  near 
Middleton,  is  being  operate*!  by  local  men. 
At  a  depth  of  al>out  40  ft.  a  Iwdy  of 
shipping  ore  was  encountered.  1  he  man¬ 
agement  announces  that  one  car  per  week- 
will  be  shipped  from  now  on. 

Cardinal  Mining  Company — This  com¬ 
pany,  operating  near  Poland,  has  ceased 
milling  until  amalgamating  plates  can  be 
installed  in  the  mill.  The  ore  being  milled 
contains  a  large  amount  of  free  gold 
which  is  not  recovered  by  the  concen¬ 
trators. 

Penn-Arizona  Mining  Company — This 
company  is  making  rapid  progress  with 
development.  Ore  shipments  will  be  com¬ 
menced  as  s(X)n  as  the  Humboldt  smelter 
resumes  operations. 

Poland  Mining  Company — 'Ihis  com¬ 
pany,  operating  at  Poland,  shipped  three 
bars  of  bullion  valued  at  $6000,  as  a  re¬ 
sult  of  the  cleanup  for  the  first  half  of 
March.  Besides  the  bullion  a  large  amount 
of  concentrates  are  being  made. 

IVater  Power — John  Lawler  and  Homer 
Wood,  of  Prescott,  have  been  having  ex¬ 
tensive  surveys  made  in  the  vicinity  of 
Thompson  valley,  the  purpose  of  which 
is  the  location  of  a  storage  re.servoir 
for  power  pur{)oses.  The  proposed  plant 
will  furnish  about  15,000  horse-power. 

Califoroia 

.■\M.\noR  County 

Santifiro — .\t  this  claim.  Volcano,  Gries- 
bach  &  Co.  have  struck  the  pay  ground. 
The  property  yielded  well  in  early  days, 
but  has  been  idle  a  long  time. 

Butte  County 

Gardella — S.  &  J.  Gardella,  who  have  a 
dredge  at  Oroville,  are  to  build  another 
on  the  Kentucky  ranch  14  miles  southeast 
of  Oroville.  The  gravel  is  about  15  ft. 
deep. 

Calaveras  County 

Melones  Mining  Company — This  exten¬ 
sive  property,  Frank  Langford,  superin¬ 


tendent.  which  has  been  closed  down  for 
tw»>  months  owing  to  a  walk-out  of  the 
miners,  will  resume  operations  on  the  fol- 
biwing  basis ;  'I'he  hours  underground 
will  be :  Leave  shaft  collar  or  tunnel 
mouth  at  7  o’clock ;  30  minutes  for  lunch ; 
quit  work  on  the  respective  levels  at  4.30. 
.\t  surface  and  mill :  Begin  w’ork  at  7 
o’clock ;  30  minutes  for  lunch ;  quit  work 
at  5  o’clock,  excepting  machine  tenders, 
who  will  have  one  hour  for  lunch  alter¬ 
nately  and  work  1 1  hours. 

Nelson  Contracting  Company — This 
companj',  which  up  to  a  year  ago  operated 
its  mine  at  Calaveritas  by  hydraulic  pro¬ 
cess,  has  sold  out  to  1C.  1'.  Magoffin.  The 
gravel  was  too  much  cemented  to  be  hy- 
draulicke*!,  so  will  now  be  crushed  in  a 
mill. 

ICl  Dorado  County 

Manhattan-California  Mining  Company 
— This  company  at  Nashville,  F.  W. 
Hyatt,  superintendent,  is  operating  the 
old  Mountain  Boy  mine  and  several  pros¬ 
pecting  shafts  have  been  sunk.  Twenty 
men  are  at  work  shaft  slinking. 

Nevada  County 

Anclio — This  property  at  Graniteville,  at 
an  elevation  of  5000  ft.,  has  been  closed 
down  until  w-arm  weather  will  permit 
operations  being  carried  on. 

Pairveitv — In  this  mine  the  vein  is 
showing  up  well  and  the  company  intends 
to  erect  a  30-stamp  mill  in  the  spring. 

Niagara  Mining  Company — The  shaft  of 
this  mine,  now  down  400  ft.,  is  in  a  good 
ledge,  and  the  mill  is  kept  running  most 
of  the  time. 

Placer  County 

Bellevue  Mining  Company — The  new 
company  of  Reno,  Nev.,  men  who  have 
bonded  this  mine  at  Ophir  has  the  follow¬ 
ing  officers;  Richard  Kirman,  president; 
W.  J.  Harris,  vice-president;  Fred  Grub, 
treasurer;  R.  J.  Trimble,  manager. 

Plumas  County 

Arcadia — In  this  property  at  Greenville, 
the  recent  rich  strike  was  in  a  blind  lead 
met  in  a  tunnel  being  run  to  the  Savage 
ledge.  The  ore  is  high-grade  for  that 
section  of  the  State. 

San  Bernardino  County 

Kessler  Spring — ^The  miners  of  this 
locality,  near  Cima,  are  about  to  organize 
a  mining  district.  Fifteen  properties  are 
in  operation  there,  two  of  which,  the  King 


Thebaw  and  .\rcalvada,  are  shipping  ore 
to  .Salt  Lake.  The  former  of  these  two 
properties  is  to  be  incorporated. 

Sierra  Oiunty 

Morgan  Mining  Company — The  Young 
■America  gravel  mine  at  Forest  City  has 
been  transferred  to  this  company,  of  which 
J.  \V.  .Morrell,  J.  L.  Green  and  W.  Mor¬ 
rison  are  the  principal  owners.  'There  is 
good  gravel  in  the  ilrifts  rea<ly  for  wash¬ 
ing. 

Siskiyou  County 

California  Consolidated  Company — 1  his 
company,  VV’.  H.  Young,  manager,  which 
is  operating  the  old  («old  Ball  mine  at 
Rollin,  has  just  had  a  successful  run. 

Race  Track — At  this  property  a  second 
shaft  is  being  sunk,  and  it  is  expected  that 
pay  gravel  will  be  reached  at  120  ft.  The 
gravel  found  in  the  first  shaft  is  like  tint 
of  the  Blue  Gravel  mine. 

'Trinity  County 

Joseph  McGillvray  has  bonded  tlu 
Murphy,  Laws  and  North  Mountain 
gravel  mines  at  Junction  City,  and  will 
place  J.  W.  .Shuford  in  charge.  'These 
hy*lraulic  mines  have  been  worked  more 
or  less,  but  combined  in  one  system,  witli 
good  water  rights,  better  success  can  be 
made  with  them  now. 

Tuolu.mne  County 

Porto  Pino — Electric  power  is  l>eing  in 
stalled  at  this  mine,  Jos.  White,  superin¬ 
tendent. 


Colorado 

Boulder  County 

Little  Silverite  Group — Maxwell  1  . 
Roder,  of  New  York,  representing  Eastern 
capital,  has  bonded  this  group  in  the 
Sugar  Loaf  district  for  $30,000;  William 
Breucker,  of  Boulder,  was  the  owner. 

General  Lee  Group — 'This  group  of 
claims  on  Spencer  mountain  in  Grand 
Island  district  has  been  purchased  by  the 
Pennsylvania  Gold  and  Silver  Mining 
and  Milling  Company. 

Ragged  Top — rDenver  and  Chicago  peo¬ 
ple  have  purcha.sed  this  group ;  J.  M.  Pine, 
of  Sugar  Loaf,  has  been  appointed  i\ian- 
ager. 

Clear  Creek  County 

Charter-Raton  Group — Operations  have 
been  resumed ;  J.  J.  Bonner,  of  Empire,  is 
manager. 
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Waldorf  Consolidated  Mining  Company 
—In  a  stope  of  the  Wheeling  vein  in  the 
Tobin  adit  some  high-grade  silver  ore  has 
hcen  developed. 

Sun  and  Moon  Group — Operations  have 
been  resumed  on  this  property,  under  the 
management  of  R.  C.  Bonney,  of  Idaho 
.Springs.  'Hie  Sol  Luna  Mining  Company, 
in  which  Pliiladelphia  capitalists  are  inter¬ 
ested,  has  taken  a  long-term  lease  and 
option  on  the  property,  and  will  work  the 
-property  both  from  the  shaft  and  from  the 
.Vewhouse  tunnel. 

(jii.iM.v  County 

Smart  Group— This  group  in  the  Inde- 
IK-ndent  district,  including  three  lode 
daims,  I’erigo  mill  site  and  the  Rollins 
lo-stamp  mill,  has  been  sold  to  John  Chase, 

.of  Denver.  Arrangements  are  being  made 
for  resuming  work  at  the  property. 

Creede-Gilpin'  Mining  Company — Colo¬ 
rado  and  Eastern  people  are  interested. 
Machinery  is  being  installed  on  the  Fannie 
group  near  Black  Hawk.  O.  A.  Songer, 
of  Black  Hawk,  is  manager. 

East  Notaway  Group — This  property  in 
the  Russell  district  has  been  sold  by  the 
Town  Topics  Gold  Mining  Company  to 
the  United  States  E.xploration  Company. 
Tom  Martin,  of  Central  City,  is  superin¬ 
tendent. 

Bonanza — This  property  in  Chase  gulch 
is  being  started  up  by  Theodore  H. 
Becker,  of  New  York.  Work  will  be  car¬ 
ried  on  through  the  shaft  and  adits.  Henry 
Becker,  of  Central  City,  is  manager. 

Queen  of  the  fi'est  and  Robert  limmeU 
— These  properties  have  been  started  up 
by  B.  Barnard  and  associates  under  a 
lease  and  option;  B.  Barnard,  of  Central 
Cit.v,  is  manager.  I'he  properties  are 
lieing  unwatered. 

Lulu — This  property  in  Boulder  Park, 
operated  by  C.  Barth,  of  Denver,  is  to  be 
equipped  with  steam  machinery.  C.  Ward 
is  superintendent. 

Peivabic  Gold  Mines  Company — John  C. 
Fleschhutz,  of  Central  City,  who  is  man- 
.Tger,  is  placing  an  order  for  two  loo-h.p. 
high-pressure  boilers  for  the  Pewabic 
mine.  A  steam  hoist  has  been  installed 
at  the  Richardson  shaft  for  leasers,  who 
are  mining  considerable  smelting  and  mill¬ 
ing  ore. 

Good  Gold  and  Silver  Mining  Company 
— This  company  has  acquired  the  Belvi- 
dere  property  in  Fairfield  district.  The 
mine  will  be  developed  by  an  adit.  H.  R. 
.McClelland,  of  Denver,  is  manager. 

U’ar  Dance — A  streak  of  high-grade 
ore  has  been  found  at  a  depth  of  140  ft. 
The  ore  carries  gold,  silver  and  copper. 

Jefferson  County 

Golden  Smeltery — It  is  reported  that  ar¬ 
rangements  are  being  made  to  start  up 
this  smelter,  which  was  formerly  run  on 
low-grade  ore  from  Gilpin  and  Clear 
'Creek  counties.  The  Saratoga  Develop¬ 


ment  Company,  in  which  Eastern  people 
are  interested,  is  arranging  to  treat  at  this 
smelter  the  low-grade  smelting  ores  from 
the  Saratoga  property;  they  will  in  all 
probabilities  handle  custom  ore  as  soon  as 
they  are  in  shape  for  active  running  of  the 
smelter. 

■  Ouray  County 

Camp  Bird — During  the  quarter  ended 
h'eb.  I,  20,776  tons  of  dry  ore  were 
crushed ;  receipts  from  the  sale  of  bul¬ 
lion  amounted  to  $395,91 1 ;  from  the  sale 
of  concentrates,  $72,066;  working  ex¬ 
penses,  including  development,  transpor¬ 
tation  and  treatment  of  product,  were 
$175,374-  Construction  work  cost  $3330; 
London  expenses  were  £900.  Profit  for 
the  quarter  amounted  to  £59,960.  At  the 
mine,  1299  ft.  of  drifting  was  done;  429 
ft.  of  advance  in  raises  and  winzes  was 
made ;  135.287  cu.ft.  of  stoping  was  done. 
During  the  quarter,  56  per  cent,  of  the  ore 
was  withdrawn  from  reserves  in  the 
stopes.  On  Jan.  31,  the  total  tonnage  of 
dry  ore  broken  in  the  stopes  amounted  to 
89,188  tons. 

Florida 

Polk  Conty 

Florida  Mining  Company — This  com¬ 
pany’s  plant,  which  has  been  under  con¬ 
struction  near  Mulberry,  is  practically 
completed  and  is  ready  for  operation.  It 
will  have  an  annual  capacity  of  about 
80.000  tons  of  phosphate.  Officers  of  the 
company  are  Charles  E.  Hudson,  presi¬ 
dent  ;  Harry  L.  Pierce,  vice-president ; 
Frederick  W.  Howden,  general  manager, 
and  Edward  P.  Hadley,  secretary  and 
treasurer. 

Idaho 

Shoshone  County 

ll'est  Hecla  Mining  Company — Develop¬ 
ment  work  has  been  resumed  after  eight 
weeks  of  idleness.  This  company’s  prop¬ 
el  ty  lies  between  the  Tiger  and  Standard 
mines  of  the  Federal  Smelting  and  Re¬ 
fining  Company,  and  is  supposed  to  carry 
the  Tiger  vein.  An  adit  750  ft.  long  has 
been  run  and  a  contract  for  300  ft.  more 
has  been  let. 

Black  Bear  Fraction — Work  on  this 
property,  near  Burke,  which  has  been 
shut  down  for  four  weeks  has  again  been 
resumed  and  an  adit  will  be  driven  at  the 
rqoo-ft.  level  to  strike  the  vein.  Exten¬ 
sive  development  work  has  been  done  on 
this  property  during  the  past  winter,  and 
ii  is  considered  one  of  the  best  pros 
pects  in  this  section. 

Indiana 

Greene  County 

Indications  are  that  the  great  Howes- 
ville  coalfield  will  not  be  developed  as 
soon  as  anticipated.  Several  months  ago 
Chicago  capitalists  obtained  options  on 


10,000  acres  of  coal  lands,  in  this  county, 
agreeing  to  pay  $40  an  acre.  A  few  weeks 
later  they  ordered  the  abstracts  prepared, 
and  when,  on  March  14,  they  called  for 
their  deeds  they  asked  the  farmers  to 
accept  $5  per  acre  cash  and  $35  in  stock. 
The  proposition  was  rejected  by  the 
farmers  and  the  options  will  expire  in  a 
short  time. 

Vigo  County 

Coal  in  large  quantities  is  being  stored 
by  most  of  the  railroads  and  dealers  who 
have  contracts  to  fill.  It  is  said  the  rail¬ 
roads  have  become  thoroughly  aroused 
and  most  of  them  are  ready  for  a  sus¬ 
pension  if  it  comes. 

Iowa 

Zinc-lead  District 

Dubuque — The  Avenue  Top  mine  is 
the  only  mine  that  is  shipping  regularly, 
and  it  is  producing  a  car  a  week  that  will 
assay  45  to  50  per  cent.  zinc. 

Kentucky 

Bell  County 

Highland  Run  Coal  Mining  Company — 
This  company,  at  Four  Mile,  12  miles 
south  of  Barboursville,  has  completed  a 
new  opening  and  has  just  completed  the 
erection  of  one  of  the  largest  tipples  in 
eastern  Kentucky.  With  the  additional 
mine  the  company,  already  one  of  the 
largest  producers  in  Bell  county,  will  be 
in  shape  to  get  out  a  larger  production. 

Hughes-Jones  Coal  Company — This 
new  company  has  leased  the  big  operation 
of  the  Greasy  Creek  Mineral  Company  on 
the  Knox  county  border.  The  lease  con¬ 
sists  of  900  acres  of  territory  and  a  min¬ 
ing  plant  which  was  installed  last  year. 
The  new  company  will  take  charge  at 
once. 

Straight  Creek  Colliery  Company — 
This  new  company  has  its  office  at  Bar¬ 
boursville.  The  officers  are  D.  W.  Wil¬ 
liams,  president;  J.  W.  Williams,  vice- 
president,  and  L.  W.  Farmer,  general 
manager.  The  company  has  secured  a 
lease  of  260  acres  in  the  Straight  Creek 
district  and  will  install  a  mining  plant  at 
once.  There  are  two  seams  of  workable 
coal  on  the  property,  40  in.  and  4  ft  in 
thickness,  respectively. 

Knox  County 

Lynn  Camp  Coal  Company — This  com¬ 
pany  has  completed  installation  of  addi¬ 
tional  machinery  at  its  mines  at  Grays 
in  connection  with  its  development  of  600 
acres  of  land;  present  capacity  300  to  400 
tons  monthly,  and  output  will  be  in¬ 
creased  to  500  tons.  About  $60,000  has 
been  expended  for  equipment  and  aboiU 
$5000  will  be  expended  for  houses  ana 
other  improvements.  The  company’s  re¬ 
cent  machinery  installation  included  125- 
h.p.  boiler  and  pumps,  air  compressor. 
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mining  machines,  etc. ;  A.  Berhalter,  of 
Danville,  Ill.,  is  president;  A.  B.  Palmer, 
Grays,  Ky.,  general  manager. 

The  Gibson  &  Carr  and  the  Anchor 
Coal  companies  are  making  openings  in 
the  Tye  Fork  section.  A  railroad  siding 
about  two  miles  in  length  is  being  ex¬ 
tended  from  the  Cumberland  railroad  to 
tap  the  property.  These  companies  are 
composed  of  Knoxville,  Tenn.,  operators. 


Maryland 

Allegheny  County 

Consolidation  Coal  Company — This  com¬ 
pany,  the  largest  operator  in  the  Cumber¬ 
land  region,  reports  for  1907  gross  earn 
ings  of  $4,443,804;  expenses  were  $2,899,- 
774.  leaving  net  earnings,  $1,744,030. 
Other  income  brought  the  total  net  to 
$2,118,225.  All  charges  and  dividends 
were  $1,466,816,  leaving  a  surplus  of  $651,- 
409.  The  coal  statement  is  as  follows ; 

1906.  1907.  C'hanKe.». 

Mined  hy  company. ..  ‘l.TiS.STO  2,092.016  U.  36,863 
Mined  by  tenants :i68,292  420,46:1  I,  .52,171 

Total .  2,497,m  2,.512,479  I.  1.5,308 

The  total  in  1907  was  58.3  per  cent,  of 
all  shipments  from  the  Cumberland 
region, 

Garrett  County 

Western  Maryland  Coal  Company — 
This  company  is  arranging  to  install  min¬ 
ing  plant,  and  expects  to  begin  in  the 
spring  development  of  750  acres  of  coal 
land  near  Westemport.  J.  K,  Wim- 
brough.  New  York,  is  president;  M,  P. 
Gannon,  of  Westemport,  secretary  and 
treasurer. 


Missouri 

Zinc-lead  District 

A  novel  suit  has  been  brought  by  a 
Carthage  company  against  two  drill-men. 
The  defendants  made  a  report  that  the 
drill  showed  1 1  ft.  of  ore ;  on  the  strength 
of  this  the  company  sunk  a  shaft,  but 
found  no  ore.  Now  it  sues  for  $4000 
damages. 

American  Zinc,  Lead  and  Smelting 
Company — It  is,  generally  reported  that 
this  company  will  not  reopen  its  mines  be¬ 
fore  August. 

Genesee — This  company,  at  Webb  City, 
has  just  connected  its  two  shafts  by  an 
air  drift,  and  will  start  its  plant  at  once. 
The  company  has  a  lo-acre  lease  on  sheet 
grotmd,  showing  a  lo-ft.  face  of  ore.  The 
mine  has  two  shafts,  ore-bins  and  a  250- 
ton  mill. 

Lichliter  &  Co. — This  concern  has  its 
shaft  down  to  ore,  and  a  tramway  com¬ 
pleted  to  the  mill.  Production  will  soon 
be  begun  from  the  lease,  which  is  near 
the  Marion  B.,  in  South  Joplin. 

Myers — On  the  strength  of  the  rich 
strike  of  L.  P.  Benna  made  here  recently, 
Aaron  Myers  has  sold  his  200x2oo-ft.  lot 
for  $9000  to  J.  M.  Koewler,  of  Ripley, 
Ohio. 


Old  Apple  Tree — This  mine,  at  Cave 
Springs,  has  made  its  first  turn.  It  has 
a  76-ft.  face  of  lead  and  zinc  ore  dis¬ 
seminated  in  limestone — an  unusual  oc¬ 
currence  in  this  locality. 

Montana 

Butte  District 

East  Butte — Several  sets  of  lessees  are 
working  in  the  property  and  are  again 
shipping  ore  to  the  Washoe  smelter.  It  is 
stated  that  a  deal  is  on  for  the  erection 
of  a  large  concentrator  by  the  company 
and  probably  an  independent  smelter  in 
Butte,  in  which  the  East  Butte  will  have 
a  large  interest. 

Amalgamated — The  Washoe  smelter  be¬ 
gan  to  turn  out  copper  on  March  18,  and 
will  probably  add  6,000,000  lb.  to  the  Butte 
district’s  output  this  month,  making  the 
total  between  14,000,000  and  15,000,000 
pounds. 

Anaconda — The  only  development  work 
that  is  being  done  is  on  the  2400  and  2200 
levels,  where  the  big  veins  are  being 
opened  by  drifts  and  raises. 

Butte  Consolidated  Copper — A  shaft  200 
ft.  deep  has  been  sunk  on  the  Susie  claim 
and  water  and  •  sulphides  have  been  en¬ 
countered.  The  water  is  so  strong  that 
the  miners  were  drowned  out  and  work 
had  to  be  suspended  temporarily.  The 
property  of  the  company  lies  a  little  north 
of  the  Butte  &  Bacorn  mines  and  the  com¬ 
pany  is  the  first  to  strike  water  in  large 
quantity.  This  is  a  hopeful  indication. 

Xorth  Butte — No  w'ork  is  being  done  in 
developing  the  Berlin  group  of  claims,  all 
work  being  confined  for  the  present  to 
mining  in  the  Edith  May  and  Jessie  mines. 
Just  before  the  shut-down  the  company 
cut  the  Berlin  vein  on  the  1600  level. 

Fergus  County 

Barnes-King  Development  Company — 
For  the  first  time  since  this  company  has 
had  control  of  the  Barnes-King  mine  it 
paid  expenses  of  operation  in  February. 
The  development  work  is  still  going  on 
and  Supt.  McGee  reports  that  the  prop¬ 
erty  is  improving. 


Nevada 

Esmeralda  County — Goldfield 
Goldfield  Consolidated — Four  cars,  the 
first  shipment  for  several  months,  were 
shipped  from  the  Mohawk  mine  last  week. 
This  shipment  was  necessary  because  the 
ore  bins  were  full  of  ore ;  most  of  this  ore 
comes  from  the  winze  being  sunk  from 
the  450-ft.  level.  This  winze  is  130-ft. 
deep.  At  a  depth  of  150  ft.  in  the  winze 
or  on  the  6oo-ft.  level  of  the  mine  a  sta¬ 
tion  will  be  cut  and  a  crosscut  driven  to 
the  ore  shoot.  The  grading  for  the  Con¬ 
solidated  mill  is  completed  and  the  tracks 
leading  to  the  different  shafts  are  almost 
finished.  It  is  reported  that  the  Mushett 
lease  on  the  Miss  Jessie  claim  of  the 
Laguna  group  has  found  ore  in  the  shaft 


at  a  depth  of  418  ft.  The  shaft  is  being 
sunk  with  three  shifts;  machine  drills  are 
used.  Several  leasers  are  prospecting  for 
ore  on  the  Laguna  group. 

Little  Florence  Lease — This  lease  on  the 
Florence  is  working  100  miners.  Frank 
Oliver  is  manager.  It  is  reported  that  the 
Little  Florence  has  developed  the  exten¬ 
sion  of  the  Florence  Annex  orebody  in  its 
block  of  ground. 

Florence — At  the  mill  the  machinery  is 
being  installed  as  fast  as  it  arrives.  The 
cyanide  tanks  have  been  completed.  The 
headframe,  the  second  largest  in  the  camp, 
has  been  finished. 

Daisy — The  Truett  shaft  is  being  un¬ 
watered  ;  two  Cameron  pumps  and  the 
plunger  pump,  formerly  on  the  350-ft.  level 
of  the  Mohawk,  are  used.  About  30  men 
are  working  at  the  No.  i,  or  Bjorne,  shaft. 
This  shaft  is  only  210-ft.  deep. 

,  •  Nye  County — Bullfrog 

Montgomery-Shoshone  —  It  is  reported 
that  a  good  body  of  ore  has  been  found 
on  the  6oo-ft.  level ;  the  ore  is  said  to  be 
4  ft.  wide. 

Amethyst — The  shaft  is  almost  400  ft. 
deep;  as  soon  as  that  depth  is  reached, 
crosscuts  will  be  driven. 

Gold  Bullfrog — The  development  work 
at  this  property  amounts  to  more  than 
2000  ft.  The  No.  I  adit,  driven  at  a 
depth  of  137  ft.  below  the  outcrop,  is 
345  ft.  deep;  No.  2  adit,  driven  at  a 
depth  of  239  ft.  below  the  outcrop,  is  723 
ft.  long.  Crosscuts  have  been  driven 
from  these  drifts.  An  incline  shaft  is 
being  sunk  to  develop  the  mine  at  greater 
depth.  The  mine  is  equipped  with  a 
50-ton  mill. 

Nye  County — Tonopah 

The  ore  shipments  from  the  Tonopah 
mines  for  the  week  ending  March  12,  as 
reported  by  the  Western  Ore  Purchasing 
Company,  consisted  of  103  tons  from  the 
MacNamara.  The  Tonopah  company  sent 
3210  tons,  the  Belmont  company  500,  the 
Montana-Tonopah  1100,  the  Jim  Butler 
500,  and  the  Midway  180  tons  to  the  mills,, 
making  the  total  shipments  for  the  week 
5613  tons. 

Tonopah — The  electric  hoist  at  the  Miz- 
pah  shaft  is  being  re-wound  so  that  the 
hoist  can  be  run  with  electric  power  from 
the  Nevada-California  Power  Company’s 
line.  As  soon  as  this  is  finished  the  hoist 
at  the  Silver  Top  shaft  will  be  re-wound. 
Some  repairs  are  being  made  to  the  sur¬ 
face  plant.  The  usual  development  work 
is  being  done  on  the  levels  above  the  600- 
ft.  The  crosscut  on  the  900-ft.  level,  west 
of  the  shaft,  has  cut  the  footwall  of  the 
vein. 

Belmont — During  last  week  264  ft.  of 
development  work  was  done  on  the  700- 
ft.,  8oo-ft.,  900-ft.  and  looo-ft.  levels. 

Tonopah  Extension — The  usual  amount 
of  development  work  is  being  done  on  the 


March  28,  1908. 


THE  ENGINEERING  AND  MINING  JOURNAL. 


673 


270- ft.,  the  400- ft.  and  soo-ft.  levels  and 
some  ore  is  being  mined. 

North  Star — It  is  reported  that  ore  has 
been  found  in  the  drift  following  the  fault 
fissure  on  the  1250-ft.  level.  A  winze  has 
been  sunk  on  the  ore.  The  vein  is  said  to 
be  7  ft.  wide  and  to  have  an  east  and  west 
strike;  the  ore  is  sulphide. 

Storey  County 

Ophir — From  the  2100-ft.  level,  146 
cars  of  ore  were  mined;  from  the 
2200-ft.  level,  166  cars;  310  cars  of  sec¬ 
ond-class  ore  were  sent  to  the  Kinkead 
mill. 

Ward  Shaft — The  suction  fan  is  now 
running  and  the  temperature  at  the 
247S-ft.  level  has  been  lowered  con¬ 
siderably. 

Yclloiv  Jacket — During  the  week  1158 
tons  of  ore  were  mined  and  milled; 
79,000  lb.  of  concentrates  were  shipped  to 
the  Selby  smelter. 

Crown  Point — From  the  1400-ft.  level 
29  tons  of  ore  were  mined. 

White  Pine  County 

Nevada  Consolidated — It  is  said  that 
95  per  cent,  of  the  bond  issue  was  taken 
by  the  stockholders.  It  is  expected  that 
the  first  section  of  the  Steptoe  mill  will 
go  into  operation  early  in  April,  and  the 
smeltery  during  May.  The  railway  to  the 
works  is  completed.  The  ore  will  be 
brought  down  from  the  mines  in  trains 
of  22  cars  holding  50  tons  each. 


Oklahoma 
Creek  County 

Tulsa  Portland  Cement  Company — This 
new  company  is  preparing  to  put  up  a 
Portland  cement  plant  at  Tulsa,  where 
there  are  abundant  supplies  of  raw  ma¬ 
terial.  It  is  to  have  a  capacity  of  2000 
bbl.  daily.  The  directors  are  J.  G.  Mc- 
Cannon,  Robert  Galbreath,  J.  O.  Mitchell, 
Frank  Chesley,  J.  E.  Sater  and  George 
W.  .\dams. 


Pennsylvania 

Bituminous  Coal 

Dikoorth  Coal  Company — According  to 
the  Connellsville  Courier,  this  company, 
operating  a  mine  at  Rice’s  Landing,  near 
Washington,  has  secured  a  temporary  in¬ 
junction  against  the  Ten  Mile  Gas  Com¬ 
pany  of  Waynesburg,  restraining  the  lat¬ 
ter  from  continuing  the  drilling  of  a  gas 
well  through  the  coal  vein  operated  by  the 
Dilworth  company.  The  Ten  Mile  com¬ 
pany  recently  drilled  to  a  depth  of  800  ft., 
the  hole  being  bored  through  an  aban¬ 
doned  portion  of  the  Dilworth  mine.  Mine 
inspectors  when  they  discovered  the  situa¬ 
tion  ordered  the  coal  company  to  proceed 
against  the  gas  company.  The  inspectors 
claim  that  should  pressure  of  gas  be  ob¬ 
tained  it  would  escape  into  the  open 
abandoned  workings  of  the  mine,  fill  the 


chambers  and  imperil  the  lives  of  the 
workmen. 

Somerset  Coal  Company — This  com¬ 
pany’s  statement  for  1907  shows  gross 
earnings,  $2,368,865 ;  working  expenses, 
$1,878,793;  net  earnings,  $490,072.  Other 
income  was  $150,066,  making  a  total  of 
$640,138.  Interest,  sinking  fund,  etc., 
amounted  to  $323,725,  leaving  a  surplus  of 
$316,413  for  the  year. 

Coke 

Northern  Connellsville  Coke  Company 
— The  directors  have  elected  Daniel  Hunt, 
of  Uniontown,  president,  to  succeed  Wade 
H.  Echard,  who  has  sold  out  his  interest 
in  the  company.  James  H.  Doyle  suc¬ 
ceeds  Mr.  Hunt  as  vice-president. 

Port  Royal — Pneumatic  water  lifts  are 
being  put  in  at  this  old  mine,  for  the  pur¬ 
pose  of  unwatering  it.  It  is  not  known 
whether  it  will  be  worked  again,  but  in  its 
present  condition,  full  of  water,  it  is  a 
menace  to  neighboring  operations. 

South  Dakota 

Custer  County 

Ivanhoe — The  50-ton  cyanide  mill  will 
shortly  be  operated.  A  new  strike  was 
just  made  of  good  ore  found  in  an 
i8-in.  vein  that  is  now  being  opened. 
The  orebodies  have  been  systematically 
developed  for  four  years. 

Lawrence  County 

Cleopatra — Some  time  this  coming 
summer  it  is  expected  to  operate  the  mill 
as  the  development  work  is  opening  up 
good  ore. 

Snowstorm — The  Mogid  company  has 
given  up  its  lease  on  this  property  and  it 
will  be  operated,  together  with  the  Halcic 
and  Emory  ground,  by  John  Hawgood, 
the  owner.  The  work  will  commence  at 
the  level  of  the  Ben  Hur  tunnel  and  at 
a  depth  of  350  ft.  The  Snowstorm  mil! 
is  being  repaired. 

Terry  Peak — The  three  larger  com¬ 
panies  in  this  section  are  uncovering 
greater  quantities  of  smelting  ore  and  the 
Imperial  has  just  shipped  some  to 
Denver. 

Wasp  No.  2 — Cost  of  operation  has 
been  reduced  by  the  installation  of  air 
drills  in  the  mine  operated  on  the  face 
of  the  open  cut.  The  mill  continues  to 
handle  200  tons  daily  of  ore  that  averages 
about  $2  per  ton. 

Pennington  County 

Crum — A  strike  of  ore  carrying  cop¬ 
per,  silver  and  zinc  has  been  made  in  a 
shaft  16  ft.  deep.  The  property  lies  be¬ 
tween  Mystic  and  Redfem. 

Dakota-Calumet — Electric  machinery  is 
being  installed  and  when  completed  the 
tunnel  to  connect  the  shaft  and  smelter 
will  be  finished.  The  shaft  is  500  ft. 
down. 

Teddy  Bear — The  main  tunnel  is  in 


over  100  ft.  and  is  now  in  mineralized 
material. 


T  ennessee 

Blount  County 

LaFollette  Coal,  Iron  and  Railway 
Company — This  company  has  leased 
20,000  acres  of  iron-ore  land.  Of  this 
land  19,000  acres  is  located  about  12 
miles  east  of  Marysville  and  the  other 
1000  acres  about  seven  miles  south  of 
Marysville.  The  company  has  been  do¬ 
ing  some  extensive  prospecting  on  the 
new  acquisition  and  plans  important  rail¬ 
way  construction  to  tap  the  ore  lands. 

Utah 

Juab  County 

May  Day — Mining  will  be  resumed 
April  I. 

Centennial  Eureka — All  the  output  of 
this  mine,  except  50  tons  per  day,  which 
goes  to  the  Yampa  smelter  in  Bingham 
canon,  is  still  being  forwarded  to  the 
Mammoth  smelter  at  Kennet,  California. 

Black  Jack — The  management  has  let  a 
contract  to  run  an  adit  to  connect  with 
the  loading  station  on  the  tracks  of  the 
Eureka  Hill  railway. 


Washington 
Ferry  County 

Black  Tail  Group — J.  E.  McFarland  has 
just  completed  a  working-bond  arrange¬ 
ment  with  the  owners  of  this  group  near 
Republic,  and  will  soon  put  a  crew  of  men 
to  work  getting  the  mine  in  shape  for 
mining.  This  group  of  four  claims  lies 
contiguous  to  the  Lone-Pine  group,  which 
the  Syndicate  Deep  is  now  working.  The 
Black  Tail  property  shut  down  several 
years  ago  at  the  time  that  most  of  the 
other  mines  at  Republic  shut  down.  Be¬ 
fore  this,  however,  it  had  shipped  to  the 
Granby  smelter  377  tons  of  gold  ore,  that 
averaged  more  than  $18  per  ton.  Another 
lot  of  286  tons  was  treated  at  the  cyanide 
plant  of  the  old  Republic  mill,  but  owing 
to  that  mill’s  bad  adaptation  to  the  ores  in 
hand,  only  $14  per  ton  was  saved. 

Syndicate  Deep — After  several  weeks 
spent  in  pumping  and  cleaning  out  the  old 
levels,  a  second  shipment  or  ore  is  being 
made  from  the  mines  belonging  to  this 
company. 

Okanagon  County 

Grant  Consolidated  Mining  Company — - 
This  company,  which  has  held  a  bond  on 
a  number  of  claims  near  Chesaw,  Wash¬ 
ington,  owned  by  British  Columbia  peo¬ 
ple,  has  made  pajmient  on  the  bond,  and 
has  taken  the  property.  The  company  has 
been  developing  this  property  for  some 
time,  and  has  expended  $90,000  upon  it. 
During  the  spring  some  large  bodies  of 
sulphide  ore  carrying  copper  have  been 
developed. 
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Stevens  County 

Oriole  Mining  Company — This  company 
in  the  Metaline  district  is  preparing  to 
extend  its  crosscut  adit  to  prospect  for  a 
lead-silver  vein  lying  sev'eral  hundred  feet 
beyond  the  present  face.  The  drifts,  driven 
each  way  from  the  300-ft.  station  in  the 
adit,  are  in  ore,  some  of  the  recently 
opened  ore  being  rich  in  brittle  silver. 
The  ore  shoot  is  said  to  be  five  feet  wide ; 
a  richer  ore  streak,  one  foot  wide,  follows 
the  footwall,  the  remainder  is  a  concen¬ 
trating  ore  carrying  mainly  galena. 

Chewelah  Copper  Mining  and  Smelting 
Company — This  company,  which  owns  six 
claims  near  the  town  of  Chewelah,  is,  at 
present,  seriously  handicapped  by  water, 
but  a  new  hoist,  engine  and  pumps  are 
to  be  ordered  soon  so  as  to  develop  the 
vein  at  greater  depth. 

United  Copper  Company — This  com¬ 
pany  is  working  steadily,  shipping  200  tons 
per  month  to  the  Northport  smelter.  This 
company,  which  was  behind  a  movement 
to  build  a  smelter  in  this  district,  has  now 
decided  to  abandon  the  project  tem¬ 
porarily,  on  account  of  the  favorable  rates 
being  paid  by  the  smelter.  A  winze,  45 
ft.  deep,  has  been  sunk  from  the  400-ft 
level ;  it  is  planned  to  sink  this  winze  to  a 
depth  of  900  ft. 

Germania — A  new  strike  of  silver  ore 
has  been  made  in  the  Seal  and  Queen 
mines  owned  by  W.  Scheck,  representing 
the  Germania  company  here.  This  ore 
was  found  on  the  third  level ;  its  extent  is 
not  yet  known.  A  short  time  ago  aiK>ther 
body  of  similar  ore  was  found,  and  the 
ore  is  now  being  shipped  to  the  Tacoma 
smelter. 

West  Virginia 

B.\rbour  County 

Pleasant  Creek  Coal  and  Coke  Com¬ 
pany — This  company  has  been  organized 
to  develop  coal  lands.  The  office  is  at 
Philippi,  W.  Va.  E.  L.  Cunningham  and 
A.  G.  Newman,  of  Dawson.  W.  R.  Hurst 
and  H.  R.  Hurst,  of  Scottdale,  Penn.,  and 
G.  W.  Newcomer,  of  Connellsville,  Penn., 
are  directors. 

M.'^rsh.vll  County 

Edgewood  Coal  Company — This  com¬ 
pany  has  begun  to  open  a  coal  mine  at 
Edgewood.  C.  E.  Hutchinson  and  J.  L. 
Phillips,  Cameron,  W.  Va.,  are  in¬ 
corporators. 

Riverside  Coal  and  Coke  Company — 
This  company  will  develop  a  large  tract 
of  coal  land,  and  is  making  arrangements 
to  begin  work.  Oliver  K.  Ward,  Mounds- 
ville,  W.  Va.,  VV.  G.  Smith  and  Maurice 
P.  Evans,  New  York,  are  among  the  in¬ 
corporators. 

Marion  County 

Fairmont  Coal  Company — This  com¬ 
pany’s  statement  for  1907  shows  gross 
earnings  of  $4,860,327.  Operating  ex¬ 
penses  and  depreciation  were  $3,416,299, 


leaving  net  earnings,  $1,444,028.  Other 
income  brought  the  total  up  to  $2,023,301. 
Payments,  including  interest  and  other 
charges  and  dividends  of  2  per  cent.,  were 
$1,381,320,  leaving  a  surplus  of  $641,981 
for  the  year. 

Pocahontas  County 

Goshen  Iron  Company — This  company, 
of  Goshen,  Va.,  and  Wilmington,  Del., 
has  purchased  and  will  develop  70,000 
acres  of  iron-ore  lands,  located  between 
.\lvon  and  Greenbank.  It  is  understood 
that  the  company  intends  to  arrange  for 
an  early  development  of  the  property, 
about  200,000  tons  of  the  ore  to  be 
shipped  this  year  to  its  furnace  in  Vir¬ 
ginia.  The  purchase  price  is  reported  as 
$2,000,000.  The  company  was  repre 
sented  in  the  purchase  by  A.  J.  Moxham, 
of  Wilmington. 

Rai-eic.h  County 

Chapman-Deegans  Coal  Company — This 
company,  of  Beury,  W.  Va.,  has  incorpor¬ 
ated  with  a  capital  stock  of  $100,000  to 
develop  coal  lands  in  Raleigh  county.  In¬ 
corporators  of  the  company  include  J.  P. 
Chapman,  J.-  C.  Sullivan  and  K.  S.  Mc- 
Clanahan.  of  Beury,  and  W.  E.  Deegans 
and  J.  B.  Hofmeier,  of  Glen  Jean,  W.  Va. 


Wisconsin 

Zinc-lead  District 

Acme — This  company  about  two  months 
ago  adopted  the  contract  system  of 
shoveling  and  the  results  attained  have 
proved  a  revelation  to  local  operators. 
Twice  the  amount  of  dirt  is  now  being 
taken  out  with  less  men  and  the  same 
number  of  drills  than  was  formerly  done 
under  the  flat  day  wage.  Moreover  the 
mill  equipment  is  kept  in  operation  at 
maximum  capacity. 

Baxter — This  property  has  reverted  to 
its  original  four  owners  after  much  con¬ 
troversy  with  Michigan  men,  who  t<  ok 
over  a  controlling  interest  and  attempted 
to  float  the  stock  on  a  highly  increased 
capitalization,  but  failed  mainly  because  of 
the  financial  panic.  Milling  operations 
were  begun  this  week. 

D.  D.  C. — This  company  will  start 
erecting  a  mill  just  as  soon  as  the  frost 
leaves  the  ground.  The  mine  shows  a 
good  face  of  jack,  both  disseminated  and 
sheet  formation. 

Lyght — This  company  has  decided  to 
erect  a  50-ton  mill.  The  mine  shows  up 
an  80-ft.  ore  face,  6  ft.  high,  rich  in  solid, 
irregular  sheet  formation  of  zinc  ore.  On 
the  south  side  the  vein  carries  one-third 
lead. 

Weigel — This  is  a  newly  equipped  prop¬ 
erty  in  the  Platteville  camp  that  is  mak¬ 
ing  a  good  record ;  16  tons  of  zinc  and 
3000  lb.  lead  concentrates  were  made  in 
an  eight-hour  run,  75  ton-mill,  the  ore 
coming  direct  from  the  forehead  where  it 
was  broken  by  hand  drill.  An  air  com¬ 
pressor,  however,  will  soon  be  installed. 


Zinc-lead  District 

Platteville  District — This  is  the  most 
active  camp  in  the  Wisconsin  zinc  dis¬ 
trict  at  present,  as  high-grade  ore  is  being 
shipped  by  the  Empire,  Acme,  Hodge, 
Royal  and  St.  Rose  mines.  The  new 
electro  static  separator  (Blake-Morseher 
system)  is  finished  and  they  are  buying 
low-grade  ores. 

Benton  District — The  new  mill  of  the 
Frontier  mine  is  completed  and  they  are 
shipping  about  two  cars  a  week  of  ore 
that  assays  about  45  per  cent.  zinc.  The 
Etna  has  started  again  and  is  shipping 
oul  its  large  stock  of  45  per  cent,  zinc 
ore  and  considerable  lead.  The  Carr  mine 
shipped  two  cars  of  lead  ore  last  week 
that  assayed  over  80  per  cent,  lead ;  the 
mine  has  started  up  and  will  begin  milling 
next  week. 

Hazel  Green  District — The  Kennedy 
mine  is  the  only  one  that  has  been  oper¬ 
ated  through  the  slump,  but  the  Mills, 
which’ is  the  largest  producer  in  the  Wis¬ 
consin  district,  is  being  thoroughly  over¬ 
hauled  preparatory  to  starting  up  by 
.\pril  I. 

SItullsburg  District  —  While  all  the 
Shullsburg  mines  have  been  shut  down 
through  the  slump,  preparations  are  being 
made  to  start  up  again.  The  Lake  Su¬ 
perior  people  are  increasing  their  hold¬ 
ings  in  this  camp  and  pushing  develop¬ 
ment  work. 

Mineral  Point — The  removal  of  the  zinc 
and  acid  works  to  Depue,  Ill.,  has  been 
postponed,  as  the  threatened  litigation  has 
been  withdrawn  and  the  Commercial 
Club  has  used  its  influence  to  retain  the 
most  valuable  industry  of  the  district. 
The  acid  department  is  running  and 
preparations  are  being  made  to  start  up 
one  block  of  the  oxide  furnaces.  The 
Liverpool  and  John  Ross  mines  are  the 
only  active  shippers  at  present. 

Linden — The  Ross,  Dark  Horse  and 
Mason  mines  are  running  and  the  High¬ 
land  mines  are  resuming. 


Canada 

Ontario — Cobalt  District 

Ore  Shipments — Shipments  of  ore  for 
the  week  ending  March  7  were  as  follows ; 
Coniagas,  61,880  lb.;  Kerr  Lake  (Jacobs). 
61,700;  La  Rose,  90,190;  Nipissing,  128,- 
710;  Nova  Scotia,  40,000;  O’Brien,  65,100: 
Silver  Queen,  53,700;  Temiskaming  & 
Hudson  Bay,  60,000;  total,  561,280  pounds. 

Kerr  Lake  Crown  Reserve — The  new 
vein  is  very  rich ;  it  is  about  25  in.  wide, 
carrying  large  slabs  and  nuggets  of  native 
silver. 

Nipissing — The  Kendall  shaft  is  down 
123  ft,  and  has  exposed,  at  that  level, 
from  3  to  5  in.  of  solid  smaltite  carrying 
nativ'e  silver.  Ore  available  for  mining 
on  March  i  is  valued  at  $1,039,000,  includ¬ 
ing  $431,000  in  the  Kendall,  $300,000  in 
vein  No.  26,  and  $158,000  in  vein  No.  49. 
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Queen  Alexandra — This  location,  situ¬ 
ated  opposite  the  King  Edward  at  Cross 
lake,  has  been  sold  to  Toledo,  Ohio,  capi¬ 
talists  for  $50,000.  It  is  understood  that 
the  new  owners  will  install  a  plant  and 
operate  the  property  immediately. 

Silver  Leaf-Shah  No.  5  is  down  96  ft., 
and  at  the  75-ft.  level  26  ft.  of  drifting  has 
been  done  on  the  vein.  The  shaft  is  being 
timbered  and  planked.  The  company  has 
sacked  6  tons  of  high-grade  ore  and  10 
tons  of  second-grade,  carrying  500  oz.  to 
the  ton. 

Cobalt  Central — At  the  Big  Pete  mine 
on  this  property  a  first-class  plant  is  in 
operation ;  80  men  and  9  drills  are  being 
worked  double-shift. 

Kerr  Lake  (Jacobs) — Ninety  men  and 
10  drills  are  at  work.  Shaft  No.  3  is  down 
300  ft.  Drifting  is  being  done  at  the  60-, 
120-  and  i8o-ft.  levels  in  a  southerly  di¬ 
rection.  Shaft  No.  7,  on  the  shore  of 
Kerr  lake,  is  down  160  ft.  on  a  vein  more 
than  i2-in.  wide  and  550  ft.  of  drifting  has 
been  done'  at  three  levels. 

« 

Little  Nipissing — Native  silver  has  been 
found  in  the  tunnel  at  about  115  ft.  from 
the  surface.  On  the  property  leased  from 
the  Peterson  Lake  company  the  vein  has 
improved  at  a  depth  of  20  ft.,  and  has  a 
width  of  12  in. 

O’Brien — The  force  at  work  consists  of 
120  men  and  9  drills,  w'orking  double¬ 
shifts.  About  2200  ft.  of  drifting  has 
been  done  at  the  50-,  100-,  150-,  200-  and 
300-ft.  levels.  No.  2  shaft,  near  the  La 
Rose  line,  is  down  90  ft.,  and  much  cross¬ 
cutting  and  drifting  have  been  done. 
Shaft  No.  6,  sunk  between  two  veins,  is 
down  150  ft.;  crosscutting  lias  been  begun 
to  cut  both  veins ;  one  of  these  veins  is  a 
silver-cobalt  vein,  6  in.  wide.  Later  in  the 
season  the  force  will  be  increased  to  250 
men. 

Gillies  Limit — The  mine  owned  and 
operated  by  the  Provincial  government  on 
the  Gillies  Limit,  made  its  first  shipment 
last  week,  which  consisted  of  25  tons  of 
high-grade  ore  to  the  Deloro  smelter. 

Lorraine  Camp — The  rush  of  prospec¬ 
tors  to  the  new  camp  soutli  of  Lorraine 
township  continues,  and  the  extent  of  the 
territory  already  staked  out  is  about  6  by 
3^  miles.  A  large  number  of  good  dis¬ 
coveries  are  reported.  On  the  Keeley 
claim  a  ledge  of  ore  43  ft.  in  length  is  in 
sight  with  an  average  width  of  7  in.  The 
assays  vary  from  3000  to  9000  oz.  silver 
to  the  ton.  About  150  bags  of  first-class 
ore  have  been  sacked. 

Ontario — Montreal  River  District 
Giffard  Loeations — A  steam  plant  is 
being  installed  and  wdll  be  in  operation  in 
a  few  days. 

Ontario — Lake  of  the  Woods  District 
Violet — The  Empire  Gold  Mining  Com¬ 
pany,  which  purchased  this  gold  property 


last  fall,  has  done  considerable  develop¬ 
ment  during  the  winter,  and  the  first 
cleanup  resulted  in  the  production  of  a 
gold  bar  valued  at  $2000. 

Nova  Scotia 

Dominion  Coal  Company — On  March  8 
the  coal-washing  plant  of  the  company, 
near  Port  Morien,  was  completely  de¬ 
stroyed  by  fire,  occasioning  a  loss  esti¬ 
mated  at  about  $100,000. 


Mexico 

Sonora 

Moctesuma  Copper  Company — This 
company,  at  Nacozari,  has  about  com¬ 
pleted  its  1700-h.p.  power  plant  as  well  as 
the  first  unit  of  its  2000-ton  concentrating 
plant,  and  it  is  expected  that  they  will  be 
placed  in  commission  early  in  April. 

Los  Angeles  Mines  Company — This 
company,  having  copper  and  silver  proper¬ 
ties  near  Nacozari,  which  closed  down  at 
the  time  of  the  slump  in  October,  is  pre¬ 
paring  to  resume  operations. 

Creston-Colorado  Mining  Company — 
This  company,  near  La  Colorado,  Sonora, 
is  treating  200  tons  of  ore  a  day,  and  is 
now  making  preparations  to  double  the 
milling  capacity.  This  company  paid  half 
a  million  Mexican  currency  in  dividends 
during  1907  besides  accumulating  a  sur¬ 
plus  of  over  400,000  pesos. 

Belen  Mining  Company — This  company, 
operating  copper  and  silver  properties  at 
Cumpas,  has  completed  its  new  rotary 
roaster  and  30-ton  blast  furnace,  and  ex¬ 
pects  to  blow  in  and  be  turning  out  matte 
early  in  .^pril. 

Lucky  Tiger  Combination  Gold  Mining 
Company — This  Kansas  City  company  has 
won  its  suit  in  the  final  court  of  appeals 
in  Mexico,  and  obtained  full  control  of  its 
properties.  Development  work  is  being 
pushed  and  a  loo-ton  mill  is  in  course  of 
erection  with  rolls,  screens,  Hartz  jigs, 
10  vanners  and  10  tables,  which  should 
be  in  operation  by  June  or  July. 

Chihuahua 

Chicago-Mexico  Consolidated  Mining 
Company — This  company  is  installing  the 
first  unit  of  five  stamps  on  its  properties 
near  Cusihuiriachic,  and  hopes  to  have  the 
full  quota  of  20  stamps  in  before  the  end 
of  the  year. 

Mexican  Mines  Syndicate — It  is  under¬ 
stood  that  the  creditors  of  this  concern 
have  came  to  an  agreement  whereby 
Ernesto  Madero,  the  largest  creditor,  will 
take  over  La  Reina  mine  and  Buenas 
.^ires  mill  near  Cusihuiriachic,  and  pos¬ 
sibly  the  Minillas  mines,  near  the  city  of 
Chihuahua,  all  part  of  the  syndicate’s 
holdings,  and  work  the  properties  until  the 
amount  due  has  been  recovered,  first  sat¬ 
isfying  some  of  the  smaller  creditors. 

Jalisco 

Mexican  Mines-Prospects  Development 
Company,  Ltd. — This  company  has  re¬ 


cently  obtained  control  of  two  important 
groups  of  properties,  one  of  which  is 
known  as  the  San  Luis  del  Oro  group, 
situated  in  Hostopipaquilla  and  composed 
of  82  pertenencias ;  the  other  is  the  Juan- 
quiniquila  group,  composed  of  131  per¬ 
tenencias  and  about  30  km.  southwest  of 
San  Marcos.  There  are  several  fissure 
veins  in  each  of  the  two  groups.  The 
San  Luis  del  Oro  properties  are  silver- 
gold,  while  the  Juanquiniquila  are  copper - 
gold ;  some  shipping  ore  is  now  being  ex¬ 
tracted  from  this  latter  group.  Both  the 
groups,  however,  are  still  in  the  prospect 
stage,  and  will  be  systematically  developed 
and  explored.  This  compaii}"  was  or¬ 
ganized  about  four  months  ago.  The 
president  is  J.  L.  Requena ;  general  man¬ 
ager,  P.  A.  Babb;  and  on  the  board  of 
directors  are  Geo.  W.  Cook,  M.  G.  Horner 
and  Col.  A.  G.  Mills. 


Asia 

Indi.a — Mysore 

Kolar  Goldfield — Gold  production  in 
February  is  reported  at  44,191  oz.  bullion, 
being  1675  oz.  less  than  in  January,  but 
967  oz.  more  than  in  February,  1907.  For 
the  tw'O  months  ended  Feb.  29  the  total 
was  89.234  oz.  bullion  in  1907,  and  90,057 
oz.  in  1908;  an  increase  of  823  oz.  The 
bullion  reported  this  year  was  equal  to 
$1,675,324,  or  81,051  oz.  fine  gold. 


Europe 

Sp.ain 

Exports  of  metals  from  Spain  in  Jan¬ 
uary  are  reported  by  the  Rez'lsta  Minera 
as  follows,  in  metric  tons ; 


1907. 

1908. 

Changes. 

Pig  and  manu.  iron _ 

..  11,746 

866 

D. 

10,891 

Copper . 

673 

786 

I. 

212 

Copper  precipitate.... 

121 

1,882 

I. 

1,761 

Lead . 

.  12,996 

12,056 

D. 

939 

Spelter . 

13 

1 

D. 

12 

Quicksilver . 

.  6.089 

8,f55 

I. 

2,566 

These  exports  do  not  include  metal 
contents  of  ores.  Exports  of  ores  and 
minerals  for  the  month  were : 


1907. 

1908. 

Changes. 

Iron  ore  . 

..  883,688 

526,672 

D.  368,116 

Copper  ore . 

. .  86,413 

104,498 

I. 

19,086 

Zinc  ore . 

17,979 

8,374 

D. 

9,606 

Lead  ore . 

688 

214 

D. 

474 

Manganese  ore . 

4,601 

4,287 

D. 

314 

Pyrites . 

..  93,271 

116,896 

I. 

23,62.5 

Salt . 

, . .  25,811 

39,685 

I. 

13,874 

Exports  of  sulphur  were  only  2  tons  in 
1907,  and  10  tons  this  year. 


New  Caledonia 

Exports  of  minerals  from  New  Cale¬ 
donia  for  the  year  1907  are  reported  by 
the  Bulletin  du  Commerce,  of  Noumea,  as 
follows,  in  metric  tons : 


Decefmber. 

Year. 

Nickel  ore . 

.  3,879 

101,708 

Cobalt  ore . 

.  90 

3.943 

Copper  ore . 

.  6 

437 

Iron  ore . 

174 

Chrome  ore . 

Magnesite . . 

.  501 

25..372 

42 

December  e.xports 

included  one 

cargo, 

500  tons,  of  chrome  ore,  for  New  York. 
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Metal,  Mineral,  Coal  and  Stock  Markets 

Current  Prices,  Market  Conditions  and  Commercial 
Statistics  of  the  Metals,  Minerals  and  Mining  Stocks 

QUOTATIONS  FROM  IMPORTANT  CENTERS 


Coal  Trade  Review 

Nczv  York,  March  25 — In  the  East  both 
bituminous  and  anthracite  trades  continue 
quiet  and  without  incident.  Domestic  de¬ 
mand  is  falling  off  with  the  season,  and 
steam  coal  is  not  called  for  in  large 
amounts. 

In  the  West  the  important  point  is  that 
the  United  Mine  Workers’  convention  has 
receded  from  its  demand  for  a  renewal  of 
the  interstate  agreement,  and  has  con¬ 
sented  to  go  into  conference  for  a  re¬ 
newal  of  the  present  district  agreements. 
The  various  conferences  to  be  held  cannot 
complete  their  work  by  April  i,  and  there 
will  probably  be  some  cessation  of  mining, 
for  which  many  consumers  are  preparing 
by  storing  coal.  Apparently  the  suspen¬ 
sion  will  be  an  amicable  one,  not  amount¬ 
ing  to  a  strike.  The  conditions  are  made 
that  the  new  agreements  shall  be  for  one 
year  only,  and  that  there  shall  be  no  re¬ 
duction  of  wages.  A  report  from  the  con¬ 
vention  will  be  found  on  another  page. 

Coal  Traffic  Notes 

Tonnage  originating  on  Pennsylvania 
railroad  lines  east  of  Pittsburg  and  Erie, 
year  to  March  14,  in  short  tons: 

1907.  1908.  Changes. 


Anthracite .  1,076,2-2S  1,0.52,9:16  D.  23,292 

Bituminous .  7,624,212  6,661,256  D.  1,062,966 

Coke .  2,837,412  1,448,929  D.  I,:i88,483 

Total .  11,6.37,8.52  9,063,121  D.  2,474,731 


Total  decrease  this  year  was  21.4  per 
cent. 

Coal  shipments  from  the  Cumberland 
region  in  Maryland  and  West  Virginia 
were  4,377,775  tons  in  1906  and  4,310,885 
tons  in  1907 ;  a  decrease  of  66,890  tons. 

Bituminous  coal  and  coke  shipments, 
Pennsylvania  and  West  Virginia,  month 
of  January,  short  tons : 

Coal.  Coke.  Total. 

Balt.  &  Ohio .  1,76.3,595  176,260  1,939,866 

Buff.,  Koch.  &  Pitts.  424,486  42,623  467,009 

Penn,  lines,  N.  Y.  C.  584,177  4,999  589,176 

Pitts.  &  L.  Erie .  448,105  189,255  637 ,.360 

Norfolk  &  Western.  770,346  135,810  906,1.56 

Total .  3,990,709  548,847  4,539,5.56 

Total,  1907 .  .5,289,081  1,219,670  6,608,751 

In  addition  the  Baltimore  &  Ohio  car¬ 
ried  108,636  tons  anthracite  in  1907,  and 
78,452  in  1908;  decrease,  30,184  tons. 

Coal  receipts  at  St.  Louis  in  January 
were  786,280  short  tons  in  1907,  and  666,- 
810  in  1908:  decrease,  119,470  tons. 

Coal  receipts  at  Cincinnati  in  1907,  re¬ 
ported  by  Chamber  of  Commerce,  short 
tons;  River,  2,585,880;  rail,  3,413,320; 
total,  5,999,200  tons.  This  is  a  decrease  of 
959,080  tons  from  the  preceding  year. 


Coal  tonnage,  Ohio  Coal  Traffic  Asso¬ 
ciation,  month  of  January,  short  tons ; 

1907.  1;HJ8.  Changes. 

Hocking  Valley .  :U8,.58;i  185,676  I).  163,007 

Toledo  A:  Ohio  Cent..  161,409  81,131  0.  80,278 

Baltimore  &  Ohio....  183,8.56  139,103  D.  44,753 

Wheeling  &  L.  Erie..  307,745  181,611  0.  126,134 

Cleve.,  Lorain  k  Wh.  226,48:1  170,.549  O.  55,934 

Zanesville  &  Western  123,088  89,267  O.  33,821 

Toledo  Oiv.,  Pen.  Co.  260,071  133,613  O.  126,458 

L.Erie,Alliance&Wh.  108,606  87,267  O.  21,:139 

Marietta,  Col.  &Clev.  1,485  6,2:17  I.  4,752 

Total .  1,721,326  1,074,3.54  O.  646,972 

The  total  this  year  shows  a  decrease  of 
37.6  per  cent. 

Coastwise  coal  shipments  from  the  chief 
Atlantic  ports  in  January  were,  in  long 
tons : 

.\nthraclte.  Bltuni.  Total.  PerCt. 
New  York....  1,:12:1,002  892, W>  2,21.5,1(»1  61.5 


Philadelphia  211,;i79  428,431  (k19,810  17.8 

Baltimore....  15,747  :i.5.5,040  370,787  10.3 

Newp’tNews  .  186,070  186,070  5.2 

Norfolk .  18.5,.561  185,.561  5.2 


Total .  1,.5.50.128  2,047 .2C)8  3,.597,:196  100.0 

Total,  1907.  1,626,913  1,717,806  3,:144.719  . 

Increase,  252,677  tons,  or  7.6  per  cent. 
New  York  includes  all  the  New  York 
harbor  shipping  points. 

New  York 

Anthracite 

March  25 — With  the  exception  of  pea 
coal  all  sizes  of  anthracite  are  in  good 
supply  and  in  light  demand.  Prepared 
sizes  are  flat,  consumers  waiting  for  the 
usual  reduction  on  April  i.  Prices  are  as 
follows :  Broken,  $4.75 ;  egg,  stove  and 
chestnut,  $5;  pea,  $3.25(^3.50;  buckwheat 
No.  I,  $2.75(^3;  buckwheat  No.  2  or  rice, 
$2.15(^2.25;  barley,  $1.75;  all  f.o.b.  New 
York  harbor. 

Bituminous 

No  improvement  is  evident  in  the  soft- 
coal  market.  All  territories  are  suffer¬ 
ing  from  the  depression  and  there  are 
not  many  contracts,  these  days,  to  relieve 
the  monotony  of  the  situation.  Good 
grades  of  steam  coal  may  be  bought  in 
New  York  harbor  for  $2.5S<^.65  per  ton. 
Mines  are  curtailing  their  production. 

Transportation  from  mines  to  tide  con¬ 
tinues  good  and  there  is  an  over-supply 
of  cars.  In  the  coastwise  trade  a  large 
number  of  vessels  are  tied  up. 

Birmingham 

March  23 — The  coal  situation  in  Ala¬ 
bama  shows  no  change.  The  mine  in¬ 
spectors  report  that  the  production  is 
somewhat  better  than  it  was  last  month, 
but  not  n'ear  normal.  General  Manager 
J  R.  Pill,  of  the  Galloway  Coal  Com¬ 
pany,  announces  that  some  coal  is  being 
sold  for  delivery  in  territories  heretofore 


supplied  by  Western  mines.  There  are 
between  3500  and  5000  coal  miners  and 
mine  workers  out  of  employment  in  Ala¬ 
bama  at  present,  it  is  estimated.  Coal 
prices  have  not  fallen  off  much,  as  com¬ 
pared  to  the  change  in  pig-iron  quotations. 

Coke  is  in  only  fair  demand.  The  fur¬ 
nace  operations  regulate  this  product 
almost  entirely  in  Alabama,  though  some 
few  orders  from  Texas  and  Mexico  are 
bandied. 

Chicago 

March  23 — Following  the  reports  that 
there  will  be  no  general  strike  of  the 
miners  in  the  bituminous  regions  of  the 
Middle  West,  the  coal  market  lias  been 
flat  to  stale  in  the  last  week.  Buying  for 
steam  purposes  is  at  a  low  ebb;  contract 
requirements  for  tlie  coming  year  arc  not 
being  made  to  any  large  e.xtcnt,  and  the 
domestic  market  is,  as  always  at  this  time 
of  the  year,  given  to  light  and  infrequent 
sales. 

Illinois  and  Indiana  lump  bring  $i.8o@ 
2.30;  run-of-mine,  $1.70(^1.80,  and  screen¬ 
ings,  $i.30(®i.j|0.  Smokeless  holds  up  to 
$3.30  for  Pocahontas  and  New  River; 
Hocking  to  $3.15,  and  Youghioglicny  to 
$3.15  for  -kj-in.  gas. 

Cleveland 

March  24 — Cleveland  shippers  have 
chartered  vessel  capacity  for  500,000  tons 
of  coal  at  the  same  carrying  charges  as 
last  year,  that  is,  30c.  from  Ohio  points 
to  the  head  of  Lake  Superior,  and  40c.  to 
Milwaukee. 

Spot  coke  is  quoted  at  $2.30(0^2.50  at 
the  ovens  and  spot  furnace  coke  at  $1.70 
@1.80  per  ton. 

Indianapolis 

March  24 — President  W.  D.  Van  Horn, 
of  the  Indiana  miners,  has  already  taken 
steps  to  negotiate  as  a  district  with  the 
Indiana  operators.  If  negotiations  are 
opened  before  April  i,  it  will  insure  a 
continuation  of  work  during  April,  and 
the  operators  are  anxious  for  this,  since 
the  demand  for  Indiana  coal  is  unusually 
strong  at  present,  although  the  price  re¬ 
mains  the  same. 

Pittsburg 

March  24 — Operators  in  this  district 
seem  determined  to  hold  prices  on  the 
basis  of  $1.15  a  ton  for  mine-run  coal 
at  the  mine  on  contract  and  $1.20  for  cur¬ 
rent  business.  The  independent  interests 
have  been  storing  coal.  The  mines  in  the 
Pittsburg  district  are  being  operated  to 
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about  75  per  cent,  of  capacity,  although 
30  per  cent,  would  take  care  of  all  the 
business  at  this  time.  It  is  reported  here 
that  the  United  States  Steel  Corporation 
has  requested  the  Pittsburg  Coal  Company 
to  prevent  a  strike,  as  it  would  seriously 
disturb  conditions.  Independent  operators 
declare  that  they  will  not  endeavor  to 
effect  a  settlement  with  the  miners  for  a 
few  weeks  at  least.  They  say  they  are 
willing  to  continue  the.  present  mining 
rate,  which  is  on  the  basis  of  850.  a  ton 
for  pick  mining  over  a  screen.  The 

rivers  are  navigable,  but  no  coal  is  being 
shipped. 

Connellsville  Coal — Prices  have  declined 
again  and  sales  of  spot  furnace  coke  have 
been  made  this  week  at  $1.65  a  ton,  but  on 
contract  quotations  remain  at  $i.8o@i.90. 
A  drop  has  been  made  in  foundry  coke 
for  both  spot  and  on  contract,  to  $2.io@ 
2.30.  Tlie  Courier  in  its  weekly  report 
gives  the  production  in  the  two  Connells¬ 
ville  regions  at  160,369  tons.  The  ship¬ 
ments  amounted  to  6789  cars,  distributed 
as  follows:  To  Pittsburg,  2829  cars;  to 
points  west  of  Connellsville,  3396  cars;  to 
poiiit>  east  of  Connellsville,  564  cars. 


Foreign  Coal  Trade 


Coal  bunkered,  or  supplied  to  steam¬ 
ships  in  foreign  trade,  at  United  States 
ports  in  January  was  458,711  tons  in  1907, 
and  519,390  tons  in  1908;  increase,  60,679 
tons.  Adding  exports,  previously  re¬ 
ported,  tliis  makes  the  total  coal  sold  for 
consumption  outside  of  the  United  States 
in  January,  1,220,081  tons  in  1907,  and 
1.425,339  in  1908;  increase,  205,249  tons. 

Coal  exports  from  Great  Britain,  with 
coal  supplied  to  steamships  in  foreign 
trade,  for  the  two  months  ended  Feb.  29 
were,  in  long  tons : 


Ciifll . 

Cc.ki- . 

Bri(|ui'ts . 

1907. 

9.026,070 

1.-.9.321 

217,!)20 

1908. 

9.3tU),44."> 

191.762 

259.2i>8 

Cliniip-s. 
I.  334,375 
I.  32,441 
I.  41,778 

Total  i‘X|icirts. . . 

9.402.911 

9.811. .505 

1 .  408,594 

8t  -jiiii('r  fiial . 

2.921,323 

3,147,2.57 

I.  225,934 

T..tal . 

12.324,234 

12,958.762 

1.  634,528 

Exports  to  the  Lbiitcd  States  this  year. 

included  above. 

were  12, 

231  tons,  of  which 

6005  tons  were  for  Pacific  ports. 


Iron  Trade  Review 

AVti'  1  ork,  March  25 — The  quiet  of 
the  market  has  not  been  disturljed  by  any 
special  incident  during  the  week.  A  few 
more  orders  for  structural  steel  are  re¬ 
ported,  and  some  contracts  of  fair  size  are 
pending.  Some  orders  for  rails  have  also 
Iieen  given,  but  in  rather  moderate  lots. 
Small  sales  of  pig  iron  continue,  and  some 
furnaces  are  still  reported  as  shading 
prices  to  secure  these.  A  heavy  order  for 
locomotives  from  the  New  York  Central 
constitutes  the  most  important  new  busi¬ 
ness  of  the  week. 

-‘\t  the  meeting  of  the  advisory  com¬ 
mittee  of  the  steel  trade  last  week,  it  was 


decided  to  maintain  prices  of  all  finished 
products  at  present  figures.  Another  con¬ 
ference  is  to  be  held  in  April.  Reports 
show  about  50  per  cent,  of  mill  capacity 
employed. 

Open-hearth  Steel — The  American  Iron 
and  Steel  Association  reports  the  produc¬ 
tion  of  open-hearth  steel  for  the  year  as 
follows,  in  long  tons : 

, - 1906. - ,  , - 1907. - , 

Tons.  P(*r  Ct.  Tons.  Per  Ct. 

Acid .  1,:«1,653  12.0  1,269,773  11,0 

Basic .  9,6ij8,7(>0  88,0  10,279,315  89.0 

Total .  10,980,413  100.0  11,549,088  100.0 

In  1907  the  total  included  745,877  tons 
of  direct  castings.  The  increase  in  pro¬ 
duction  of  all  open-hearth  steel  was  568,- 
675  tons,  or  5.1  per  cent. 

Southern  Pig  Iron  Shipments — The 
following  statement,  compiled  by  the 
Southern  railroads,  shows  shipments  of 
iron  from  Kentucky,  Tennessee  and  Ala¬ 
bama  furnaces  in  1907 : 

Tons.  Per  Ct. 

Points  cast .  169,128  10.6 

Points  west . 1,004,008  63.2 

Buffalo-Pittsl.urt; /.one .  40,873  2,6 

Soutlicrn  points .  371,496  23.4 

For  export .  2.712  0.2 

Total .  1,588,217  100.0 

The  statement  does  not  include  the 
Virginia  furnaces;  nor  does  it  include 
pig  iron  shipped  to  the  Ensley  steel 
works.  Points  west  include  all  the  ter¬ 
ritory  west  of  Buffalo  and  north  of  the 
Ohio. 


Baltimore 

March  23 — Exports  for  the  week  in¬ 
cluded  393  tons  rails  and  264  tons  steel 
ties  to  Mexico;  899  tons  steel  rails  to 
Panama;  1324  tons  tin-plate  bars  to  Great 
Britain.  There  was  also  exported  128.526 
lb.  aluminum  to  Great  Britain. 


Birmingham 

March  23 — With  the  exception  of  the 
sale  of  three  or  four  lots  of  more  than 
300  tons,  there  has  been  nothing  unusual, 
riie  make  has  been  curtailed  a  little  by 
the  blowing  out  of  the  furnace  at  Thomas. 
The  activity  at  the  steel  plant  of  the  Ten¬ 
nessee  company  at  Ensley  continues.  The 
placing  of  heavy  machinery  in  the  steel 
rail  mill  is  likely  to  cause  a  shut-down 
there  shortly,  but  it  is  announced  that 
none  of  the  labor  employed  about  the 
plant  will  be  without  work,  as  the  rolling 
mills  at  Bessemer  will  be  started  up. 

All  sales  of  pig  iron  are  in  small  lots. 
The  report  from  the  general  offices  of 
the  companies  is  to  the  effect  that  $13 
per  ton.  No.  2  foundry,  is  the  quotation. 
Reports  from  outside  indicate  that  the 
price  is  between  $12  and  $13  for  No.  2 
foundry. 

Pig  iron  from  the  Bessemer  furnaces  of 
the  Tennessee  company  is  being  used  in 
filling  the  order  from  Genoa,  Italy,  for 
3500  tons. 


Chicago 

March  23 — Pig  iron  continues  to  be 
bought  very  conservatively.  An  order  of 
2000  tons  foundry  iron  has  given  encour¬ 
agement  to  the  local  market.  Orders  for 
delivery  in  the  next  two  to  three  months 
are  being  placed  slowly  and  do  not  amount 
to  over  500  tons  each  at  the  most.  South¬ 
ern  furnaces  get  these  orders. 

The  quotation  of  $13  Birmingham  for 
Southern  holds  fairly  good,  with  50c.  mar¬ 
gin  for  large  lots.  Northern  iron  is  at 
$17.50  and  Lake  Superior  charcoal  at 
$21.50  for  small  lots.  Sales  of  iron  and 
steel  products,  though  light,  are  slowly  im¬ 
proving.  Coke  holds  at  $5.20  for  the  best 
Connellsville,  with  supply  well  regulated. 

Cleveland 

March  24 — The  pig-iron  business  is  at 
a  standstill.  Quotations  are  nominally: 
Bessemer,  $17.90;  No.  1  foundry,  $17-85; 
No.  2,  $17.35;  No.  3,  $16.85;  No.  2  South¬ 
ern,  $i6.85@i7.35;  gray  forge,  $i6@i6.85; 
Lake  Superior  charcoal,  $22@25. 

There  are  some  small  orders  for  struc¬ 
tural  material  reported. 


Pittsburg 

March  24 — Iron-  and  steel-market  con¬ 
ditions  continue  dull.  There  was  a  slight 
improvement  in  pig  iron  as  to  sales,  but 
prices  were  lower.  As  a  result  of  the 
action  of  the  general  committee  of  steel 
men  in  New  York  last  week,  prices  on 
finished  steel  products  are  being  strictly 
maintained.  The  usual  run  of  small  lots 
in  various  lines  is  being  bought  by  con¬ 
sumers  who  only  take  what  they  require 
for  immediate  use.  It  is  understood  that 
present  prices  are  to  continue  until  July  i 
at  least. 

More  idle  mills,  or  departments  in  plants 
that  are  operating,  have  been  started  this 
week,  but  a  number  of  mills  closed,  so 
that  no  material  improvement  is  noticed. 
The  Carnegie  Steel  Company  has  taken 
an  order  for  1500  tons  of  light  rails  for 
export,  and  likely  will  land  an  order  for 
standard  sections  for  a  foreign  market. 
The  American  Sheet  and  Tin  Plate  Com¬ 
pany  is  operating  186  tin-plate  mills  and 
about  45  per  cent,  of  its  sheet  capacity. 
Independent  tin-plate  interests  are  operat¬ 
ing  about  60  per  cent,  of  their  capacity. 

Pig  Iron — The  only  activity  in  the  pig- 
iron  market  this  week  is  malleable  bes- 
semcr.  One  interest  sold  300  tons  at  $16, 
Valley  furnace,  and  another  had  inquiries 
for  over  6000  tons,  some  for  deliveries 
running  through  the  second  half.  The 
iron,  however,  will  not  be  sold  unless  the 
price  is  made  more  attractive.  No  trans¬ 
action  in  bessemer  iron  is  recorded,  and 
the  price  remains  nominally  at  $17  at  fur¬ 
nace.  Foundry  iron  has  declined  and  for 
No.  2  it  is  believed  $15  can  be  done.  Gray 
forge  is  down  to  $14.50,  a  drop  of  50c. 
Basic  iron  also  is  weaker,  and  there  would 
be  no  difficulty  in  placing  an  order  at 
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$15.50.  Valley  furnaces.  Some  surprise 
was  occasioned  by  the  blowing  in  of  the 
Clinton  furnace  in  Pittsburg  this  week. 
There  is  considerable  iron  in  stock  in  the 
valleys  and  some  of  the  large  steel  inter¬ 
ests  have  good  supplies. 

Steel — Bessemer  and  open-hearth  billets, 
$28.  Pittsburg:  sheet-bars  and  tin-plate- 
bars,  $29.50.  delivered.  Plates  remain  at 
1.70C. ;  merchant-steel  bars,  i.6oc. 

Sheets — The  market  shows  a  slight  im¬ 
provement.  Black  sheets,  2.50c.,  and  gal¬ 
vanized,  3.55c.  for  Xo.  28  gage. 

Ferro-inaiigaiiese — The  market  is  weak, 
and  $45  for  prompt  delivery  can  be  shaded. 

Foreign  Iron  Trade 


The  German  Iron  and  Steel  Union  re¬ 
ports  the  output  of  the  German  blast 
furnaces  in  January  as  follows,  in  metric 
tons : 

- 19»J7 - .  . - 1908 - , 

Tons.  PerCt.  Tons.  PerCt. 


Foundry  Iron .  177,.'>43  16.7  192,456  18.1 

Forge  Iron .  69,50;t  6.5  57,706  5.5 

Steel  pig .  87,493  8.2  89,462  8.4 

Bessemer  pig .  40,712  3.9  39,303  3  7 

Thomas  pig .  686,901  64.7  682,402  64.3 


Total .  1,062,152  100.0  l,061,32!t  100.0 


There  were  increases  of  14,913  tons  in 
foundry  iron  and  of  1969  tons  in  steel 
pig,  which  includes  ferromanganese,  fer- 
rosilicon,  spiegeleisen  and  all  similar  al¬ 
loys;  decreases  of  11.797  tons  in  forge 
iron,  1409  in  bessemer  pig  and  4499  in 
Thomas,  or  basic,  pig.  The  total  de¬ 
crease  from  last  year  was  823  tons,  or 
o.i  per  cent. 


Metal  Market 


SEW  YORK,  Mar.  25. 
Gold  and  Silver  Exports  and  Imports 
At  all  United  States  Ports  in  Feb.  and  year. 


Metal.  I 

Exports. 

Imports. 

Excess. 

Gold: 

Feb.  1908.. 

"  1907.. 

Tear  1908.. 
1907.. 

$  1.967,597 
1,127,059 
j  2,411,797 

1  3,577,031 

$  2,802,431 
3,329,867 
13,734,964 
6,600,372 

Imp.  $  8.34,834 
2,202,808 
“  11,323,167 

"  3,023,341 

Silver ; 
Feb.  1908.. 

"  1907.. 

Year  1908.. 
“  1907.. 

4,108,774 

4,843,970 

8,256,918 

9,610,935 

3,409,777 

3,721,988 

7,031,651 

7,379,029 

Exp.  $698,997 
“  1,121,982 

1,-225,267 
•'  2,231,906 

Exports  from  the  port  of  New  York,  week 
ended  March  21:  Oold.  $12,250.  to  Haiti; 
silver,  $9.52.012,  chiefly  to  London.  Imports 
for  the  week:  Gold,  .$678,177,  chiefly  from 
Culia  :  silver.  $.54.94(t.  from  the  West  Indies 
and  Mexico. 


Gold  and  silver  movement  in  France, 


month  of  January: 

Gf)ld :  1907.  1908. 

Imp<wt8 . Fr.  13,ft52,000  Fr.  :10,.58.'>,000 

Expfirts .  26,721,000  2,275,000 

Excess . Exp.  Fr.  13,669,'000  Im.Fr.28,310,000 

Sliver : 

Imports .  13,294,000  8,351,000 

Exports .  8,:i00,000  20,608,000 

Excess . Imp.  Fr.  4,!i94,000  Ex.Fr.12,267,000 

Imports  of  nickel  and  copper  coins, 


30(X)  fr.  in  1907,  and  8000  fr.  in  1908; 
exports,  50CX)  fr.  in  1907,  and  26.000  fr. 
this  vear. 


The  foreign  trade  of  the  United  States 
for  the  two  months  ended  Feb.  29  is  re¬ 
ported  as  follows  by  the  Bureau  of  Sta¬ 
tistics  of  the  Department  of  Commerce 
and  Labor: 

Merchandise ;  1907.  1908. 

Exports . $  348,814,165  $  374,036,516 

Imports .  -249,592,617  164,123,915 

Excess,  exports . $  99,221,648  $,209,912,601 

Add  e.xcess  of  exisirts,  silver .  l,-2-26,267 


Total . $  -211,137,868 

Deduct  excess  of  Imports,  gold .  11,323,167 

Net  export  balance . $  199,814,701 

The  gold  and  silver  movement  in  detail 

is  given  in  the  table  at  the  head  of  this 
column. 


Silver  Market 


SILVER  AND  STERLING  EXCHANGE. 


Sterllug 

Exchange. 

Silver. 

Mar. 

Sterling 

Exchange. 

Silver.- 

New  York, 
Cents. 

London, 

Pence. 

New  York, 
Cents. 

London, 

Pence. 

19 

4.8595 

55  >4 

25  ?4 

23 

4.8605 

bsy. 

25, *« 

20 

4.8600 

55J4 

25^4 

24 

4.8590 

55  >4 

25, •« 

21 

4.8600 

55  >4 

25  >i 

25 

4.8600 

55^ 

25K 

New  York  quotations  are  for  fine  silver, 
per  ounce  Troy.  London  prices  are  for  ster¬ 
ling  silver,  0.925  flne. 


Messrs.  Pixley  &  Abell  report  silver 
shipments  from  London  to  the  East  for 
the  year  to  March  I2: 

1907.  1908.  Changes. 


India .  £3,172,210  £1,425,838  D.  £1,746,372 

China .  .  496,400  1.  496,400 

Straits .  85,050  78,270  D.  6,780 


Total .  £3,257.260  £2,000,508  D.  £1,2.56,75-2 


Imports  for  the  week  were  £7000  from 
Chile,  £6000  from  the  West  Indies  and 
£225,06x1  from  N^ew  York;  £238,6x10  in  all. 
Exports  were  £25,300  to  India. 

Indian  exchange  has  been  rather  easy, 
on  light  demand.  The  Council  bills  offered 
in  London  brought  an  average  of  15.91  d. 
per  rupee. 


Other  Metals 


Copper. 

Tin. 

Lead. 

Spelter. 

-• 

£ 

u 

u* 

stS. 

•e 

s. 

K 

3 

d  06 

9^ 

OD 

(d 

1  ® 

« 

M  W 

V 

0 

0 

oc  u 

1274 

12  V 

3.90 

4.65 

4.50 

19 

(2)13>. 

®1274 

59 

3074 

04.00 

04.70 

04.55 

1274 

1274 

3.90 

4.65 

4.50 

20 

®13>4 

®12’4 

5874 

31 

04.00 

04.70 

04.55 

1274 

1274 

3.90 

4.65 

4.50 

21 

®13', 

®1274 

:n 

04.00 

04.70 

04. .55 

13 

1274 

3.90  1  4.65 

4. .50 

23 

®13>4 

®13 

60>4 

31*4 

04.00 

04.70 

04.55 

13 

13 

3.90  4.65 

4.50 

-24 

®13'4 

013 '4 

6074 

3174 

04  00 

04.70 

04.55 

13 

13 

3.90 

1  4.65 

4.50 

25 

®13\ 

®13>4 

6074 

3274 

04.00 

04.70 

04.55 

London  quotations  are  per  long  ton  (2240 
Ih.)  standard  copper,  which  is  now  the  equiva¬ 
lent  of  the  former  g.m.h’s.  The  New  York 
quotations  for  electroytlc  copper  are  for 
cakes,  ingots  or  wlrebars.  and  represent  the 
bulk  of  the  transactions  made  with  con¬ 
sumers,  basis.  New  York,  cash.  The  price  of 
cathodes  is  0.125c.  below  that  of  electrolytic. 
The  quotations  for  lead  represent  wholesale 
transactions  in  the  open  market.  The  quota¬ 
tions  on  spelter  are  for  ordinary  Western 
lirands ;  special  brands  command  a  premium. 


Copper — The  market  is  steadily  im¬ 
proving.  Manufacturers  report  an  in¬ 
creasing  business  which  has  encouraged 
them  to  come  into  the  market  for  copper 
more  freely,  for  future  as  well  as  carly 
delivery,  and  in  consequence  a  good  busi¬ 
ness  was  transacted  at  advancing  prices. 
The  demand  from  Europe  continues,  not¬ 
withstanding  the  large  exports  which 
have  taken  place,  and  consumption  over 
there  appears  to  be  very  good.  At  the 
close  Lake  copper  is  quoted  at  liVs® 

;  electrolytic  in  ingots,  cakes  and 
wirebars,  I3(a,l3%c.  The  average  for  the 
week  at  which  casting  copper  was  quoted 
is  I2?4(S-I2j4c. 

The  standard  market  in  London  fluc¬ 
tuated  narrowly.  On  Thursday  and  Fri¬ 
day  it  was  £59  for  spot,  £59  5s.  for  three 
months.  On  Monday  there  was  consider¬ 
able  buying  and  prices  advanced  to  £60 
los.  for  spot,  £60  17s.  6d.  for  three 

months.  The  market  on  Tuesday  was  2S. 
6d.  higher,  and  the  close  is  cabled  at  £60 
7s.  6d.  for  spot.  £60  T5S.  for  three  months. 
Transactions  during  these  days  were 
large. 

Refined  and  manufactured  sorts  we 
quote :  English  tough,  £60(^61 ;  best 

selected.  £63(5^3  los. ;  strong  sheets,  £66 

(067. 

The  Victoria  Copper  Mining  Company, 
of  Michigan,  produced  1.207,237  lb.  of  cop¬ 
per  in  1907.  which  sold  at  an  average  of 
i8.o8c.per  lb.  The  sales  during  1907 
amounted  to  949,801  lb.,  which  fetched  an 
average  of  19.2c. ;  and  257,436  lb.  were 
sold  in  January  at  an  average  of  13.6c. 

.-\ccording  to  the  report  of  the  Greene 
Consolidated  Copper  Company,  its  pro¬ 
duction  during  17  months  ending  with 
Dec.  31,  1907.  was  58,180,856  lb.  of  re¬ 
fined  copper.  The  report  does  not  state 
how  mitch  remained  unsold  at  the  end  of 
this  period,  but  states  that  “the  average 
price  received  for  fine  copper  delivered 
was  18.588c.”  The  quotational  average  for 
electrolytic  copper  during  the  same 
period  was  20.4c. 

Exports  of  copper  for  the  week  from 
Xew  York  and  Philadelphia  were  4123 
long  tons.  Our  special  correspondent 
gives  the  exports  from  Baltimore  at  305 
long  tons. 

Imports  of  copper  into  Germany  in  Jan¬ 
uary  were  14.284  metric  tons.  Exports 
were  337  tons,  leaving  the  net  imports  13,- 
947  tons. 

Copper  Sheets  and  IFire — The  base 
price  for  wire  is  I4J:’C.  per  lb.  For  sheets, 
cold  rolled  or  hard.  i8c. ;  hot  rolled  or 
soft.  17c.  per  pound. 

Till — Large  transactions  have  taken 
place  in  the  London  market,  which  was 
extremely  strong  during  the  past  week. 
Advances  were  scored  from  day  to  day 
and  the  close  is  cabled  at  £146  los.  for 
spot.  £143  17s.  6d.  for  three  months. 

The  domestic  market  was  equally  strong 
and  noticeable  for  a  scarcity  of  prompt 
metal.  Consumers,  however,  maintain 
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their  careful  attitude  and  will  buy  only  to 
rill  their  absolute  requirements.  Prices  at 
the  close  are  quoted  cents. 

Tin  exports  from  the  Straits  in  Jan¬ 
uary  were:  United  States,  2156  long 
tons;  Great  Britain,  3126;  European  con¬ 
tinent,  715;  China  and  India,  78;  total, 
6075  tons,  an  increase  of  1206  tons  over 
January  of  last  year. 

Lead — The  market  is  quiet  and  a  few 
transactions  are  reported.  Lead  in  New 
York  is  quoted  at  3.90(54  cents. 

The  London  market  for  Spanish  lead 
has  been  strong  and  advancing,  and  closes 
at  £14  "los.,  with  English  lead  at  £14  12s. 
bd. 

St.  Louis  Lead  Market — The  John  Wahl 
Commission  Company  reports  as  follows; 
Lead  strong  anti  still  slowly  advancing. 
The  latest  sales  here  are  on  a  basis  of 
3-77 ’5(0 '3-^'-  for  Missouri  brands. 

Ski'lter — The  market  is  dull.  There  is 
little  demand,  and  on  the  other  hand  no 
piessure  to  sell.  Present  prices  are  un- 
reinunerative  for  smelters  and  they  are 
disposed  to  curtail  production  rather  than 
force  sales.  Spot  metal  at  New  York  is 
quoted  at  4.65(54700..  while  St.  Louis  de¬ 
livery  is  (luoted  4.5c>(54-55  cents. 

I'he  European  market  is  undianged, 
good  ordinaries  being  quoted  £21  2S.  6d., 
specials  £21  7s.  6d.  per  ton. 

Ziue  Sheets — The  base  price  is  $7  per 
too  lb. — less  discount  of  8  per  cent. — f  o.b. 
cars  at  Lasalle  and  Peru. 

Antiiuouy — The  market  continues  weak; 
sales  are  light  atid  only  for  immediate 
needs.  Prices  al^road  are  higher  than  in 
the  New  York  market,  which  prohibits 
iinpe)rtation.  Ouotations  are  87<i(a9'-4c. 
foi  Cookson's,  8*/>(59c.  for  Hallett’s  and 
7447/ S' 4C.  for  ordinar.v  lirands. 

Alumimim — The  current  price  for  No. 

I  ingots,  in  ton  lots,  is  33c.  per  lb.  For 
rods  and  wire.  No.  0000  to  10,  base  price 
is  38c.  For  sheets.  No.  13  to  24,  B.  &  S. 
gage,  base  price  is  40c.  Tubes,  1J4  to 
315  in.,  base  50c.  Higher  prices  are 
charged  for  small  lots. 

Cadmium — The  price  is  $1.25  f.o.b. 
Cleveland  in  loo-lb.  lots.  higher  price 
is  asked  for  smaller  lots. 

Xiekel — For  large  lots.  New  York,  the 
chief  producer  quotes  45(0  50c.  per  lb.  ac¬ 
cording  to  size  and  terms  of  sale.  For 
'inall  quantities.  50^650..  same  delivery. 

Quieksih'er — New  York  quotations  are 
$45  per  flask  for  lots  of  too  flasks  or  over, 
and  $46  for  smaller  orders.  San  Fran¬ 
cisco  quotations  are  $4 4. 50(545 -50  for  do¬ 
mestic  orders;  for  export  nominal,  at 
.'il)out  $1.50  lower.  The  London  price  is 
£8  5s.  per  flask,  with  £8  3s.  qd.  quoted 
from  second  hands. 

Platiuum — A  further  recession  of  50c. 
per  troy  ounce  has  brought  quotations  to 
$27  for  hard  platinum.  $24.50  for  ordinary, 
and  $17  f()r  scrap. 


Musouri  Ore  Market 


Joplin,  Mo.,  March  21 — The  highest 
price  of  the  week  was  $40  per  ton,  on  a 
base  price  of  $36,  ranging  down  to  $34 
per  ton  of  60  per  cent,  zinc,  averaging,  all 
grades,  $33.56  per  ton.  The  highest  lead 
price  was  $52  per  ton,  medium  grades 
selling  at  $49(5'5i,  and  all  grades  averag¬ 
ing  $49.90  per  ton. 

The  Lanyon  Zinc  Company  has  cleaned 
up  all  the  reserve  stock  in  the  district  for 
sale  on  a  base  price  of  $35@35  So  per  ton 
of  60  per  cent,  zinc,  the  local  purchasing 
agent  having  a  free  hand  to  buy  all  offer¬ 
ings  on  this  base.  In  the  lead  market,  the 
St.  Louis  Smelting  and  Refining  Com¬ 
pany,  recouping  the  losses  to  the  Richer 
Lead  Company  of  last  week,  this  week 
advanced  the  market  to  $52  per  ton,  which 
the  Richer  did  not  meet,  having  secured 
a  supply  last  week. 

hollowing  are  the  shipments  of  zinc  and 
lead  from  the  various  camps  of  the  district 
for  the  week  ending  March  21  : 


Zinc,  lb. 

Lead,  lb. 

Value. 

Webb  Clty-Cartervllle' 

2,959,070 

506,860 

$62,975 

Joplin . 1 

2,371,560 

289,960 

49,937 

Duenweg . j 

1,268,280 

824,340 

850,920 

82,690 

23,627 

15,250 

15,092 

Galena . ] 

‘25,0^ 

Prosperity . \ 

390,670 

192,690 

11,458 

Oronogo . : 

365,700 

10,190 

6,699 

.Aurora . ' 

368,860 

6,250 

5,665 

Granby . ! 

310,000 

218,810 

140,320 

121,850 

81,600 

63,100 

80,230 

56,960 

48,980 

1  :»,510 

40,000 

25,440 

5,500 
3,548 
2,316 
2,2.53 
1,563 
1,104 
1,042 
'  996 

7,130 

1  768 

1  357 

Totals . 

110,763,760 

’  1,186,280 

1  $210,149 

12  weeks . 101,969,830  14,310,010  $2,135,637 

Zinc  value,  the  week,  $180,542 ;  12  weeks,  $1,786,724 
Lead  value,  the  week,  29,607;  12  weeks,  348,913 


.\verage  ore  prices  in  the  Joplin  mar¬ 
ket  were,  by  months: 


ZIXC  ORE  .\T  JOPLIN. 

LEAD  OKE 

\T  JOPLIN. 

Month. 

1907. 

1908. 

Month. 

1907. 

1908. 

January  . . . 

46.84 

35.56 

January ... 

83.68 

46.88 

February . . 

47.11 

34.92 

February . . 

84.68 

49.72 

48.66 

82.76 

48.24 

.\prll  . 

79.76 

46.98 

79.66 

44.82 

73.66 

46.79 

July . 

58.18 

43.22 

69.64 

40.11 

53.52 

39.83 

61.40 

November., 

35.19 

November.. 

43.40 

December.. 

30.87 

December.. 

37.71 

Year . 

43.68 

Year  .... 

68.90 

Wi$coD$iD  Ore  Market 


Plattevillc,  Jl'is.,  March  21 — From  $36 
to  $37  per  ton  was  the  base  price  paid  for 
zinc  ore  during  the  week ;  no  premium 
was  paid  over  the  base  price.  A  number  of 
high-grade  producers  have  been  tempor¬ 
arily  closed  down  for  various  repairs. 
The  highest  price  paid  for  lead  ore  was 
$24(025  per  thousand  for  80  per  cent, 
lead. 


Shipments  for  the  week  ended  March 
21  were : 


Camps. 

Zinc 
ore,  lb. 
_  327,950 

Lead 
ore, lb. 

Sulphur 
ore,  lb. 

. . . .  187ioO0 

. . . .  160,000 

....  160,100 

. . . .  130,520 

. . . .  12.5,600 

Platteville . 

76;930 

49,065 

Total .  1,158,100  49,06.')  . 

Year  to  Mar,  21 . l.),122,520  1 ,025,483  :o,8t  d 

Several  new  mills  will  probably  be  put 
up  in  the  district  soon. 


Chemicals 

Xeze  York,  March  25— The  general 
market  shows  no  improvement  except  in 
small  jobbing  lots.  Rrices  as  a  whole  are 
not  lower,  but  orders  are  few.  White 
arsenic  is  a  trifle  easier,  the  price  having 
shaded  y%c.  to  4j5c.  per  lb.  in  carload  lots. 

Cokper  Sulphate — The  market  shows  a 
little  improvement :  some  fair  sales  for 
agricultural  purposes  are  reported,  but 
less  than  usual  at  this  time.  Rrices  un¬ 
changed  St  $5  per  100  lb.  for  carload  lots 
and  $5.25  for  smaller  quantities. 

Xitrate  of  Soda — The  market  is  firmer 
and  demand  has  increased.  Supplies  are 
about  normal,  except  for  spot  delivery. 
Rrices  are  unchanged  at  2.40c.  for  all  po¬ 
sitions  of  1908;  2.37?/2C.  for  1909;  and 
2.32I5  for  1910.  The  96-per  cent,  grade 
sells  5c.  per  100  lb.  higher. 


Mining  Stocks 


Xezv  York,  March  25 — The  general 
stock  markets  have  shown  increased 
strength  and  activity  through  the  week, 
but  the  trading  is  still  largely  profes¬ 
sional.  The  public  does  not  seem  inclined 
to  speculate  much  as  yet ;  nevertheless 
there  is  a  better  feeling,  so  that  securities 
are  being  quietly  placed  on  a  larger  sc.ale 
than  they  have  been  for  months  past. 

The  market  in  mining  stocks  has  been 
active,  especially  in  the  coppers,  and  con¬ 
siderable  buying  has  been  done  at  ad¬ 
vancing  prices.  The  Nevada  copper  stocks 
have  been  specially  in  demand. 

On  the  Exchange  there  was  one  sale  of 
Homestake,  of  South  Dakota,  50  shares 
changing  hands  at  $71.50  per  share. 


Boston 

March  24 — After  a  trifling  setback  the 
middle  of  last  week,  mining  shares  have 
again  strengthened  and  today  saw  the 
broadest  and  most  active  market  in  this 
class  of  stocks  for  some  time.  The 
strength  of  the  metal,  with  the  continued 
case  of  the  money  market  has  changed 
sentiment  and  the  public  is  becoming 
interested  in  stocks  somewhat.  Tamarack 
had  a  bad  break  from  $63  to  $57,  one  day 
last  week,  but  is  now  back  to  $64.  ,  The 
movement  was  considered  entirely  pro¬ 
fessional. 

Amalgamated  Copper  has  surprised  the 
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rank  and  file  because  of  its  continued 
strength ;  it  rose  to  $59.50  today,  with 
slight  setback  from  this  price.  Utah  Con¬ 
solidated  fell  $1^50  to  $39,  but  is  now  up 
to  above  $41.  The  declaration  of  the  same 
dividend  as  three  months  ago,  namely  50c. 
quarterly,  has  inspired  confidence.  Calu¬ 
met  &  Arizona  is  up  $107  on  declaration 
of  the  same  dividend  as  three  months  ago, 
$1.  Copper  Range,  North  Butte  and  Butte 
Coalition  have  been  the  leaders  in  market 
movements  during  the  week. 

The  curb  has  also  been  strong  and 
active,  reflecting  the  movements  of  the 
greater  market.  Lawson-Mexican  has 
been  an  active  feature.  The  Ely  and 
Nevada  stocks  have  also  been  conspic¬ 
uously  active  and  strong. 

STOCK  QUOTATIONS 


KEW  YORK  Mar.  24 
Name  ol  Comp.  Clg. 

Alaska  Mine . 

Am.Nev.M.&P.Co.'  .... 
Amalgamated.  ..  59\ 

Anaconda .  38^^ 

Balaklala .  ‘2'^i 

British  Col.  Cop..  5 

Buffalo  Cobalt . 

Butte  &  London . 

Butte  Coalition  . .  22 

Butte  Cop.  &  Zinc . 

Cobalt  Contact . 

Colonial  Silver ...  % 

Cum.  Ely  Mining.  9J, 

Davis  Daly  . 

Dominion  Cop....'  2>i 

Douglas  Copper..^ 

El  Rayo .  1% 

Foster  Cobalt . 60 

Furnace  Creek.  ..  .20 

Giroux  Mine .  3^2 

Gold  Hill . . % 

Granby,  New . 

Greene  Gold .  % 

Greene  G.  &  S _  ^ 

Greenw’r  &  D.Val.  .75 

Guanajuato .  2}-t 

Guggen.  Exp .  155 

Hanapah . '  

McKinley  Dar . 70 

Mlcmac  . 1 

Mines  Co. of  .4m..  1^ 

Mitchell  Mining.. 
Mont.Sho.  C.(New)  3 
Nev.  Utah  M.  &  S  *%\ 
Newhouse  M.  &  S  7?i 
Nipissing  Mines  .i  7 

Old  Hundred .  ?4 

Silver  Queen .  1 

Stewart .  \ 

Tennessee  Cop’r. .  37 

Union  Copper  New  j' 

Utah  .4pex .  4*4 

Utah  Copper .  32’4' 

West  Columbus . 

N.  Y.  INDUSTRI.4L 
Am.  .4gri.  Chem..  18 
Am.  Smelt.  &  Ref.  7314 
Am .  Sm .  A  Ref . ,  pf .  96 

Bethlehem  Steel . 

Colo.  Fuel  A  Iron.  22 
Federal  M.  AS., pf.  72 

Inter.  Salt .  lO'j 

National  Lead....  585i 
National  I.,ead,pf.  94 

Pittsburg  Coal . 

Repul)lic  I.  A  S...  IS* 
Republic  I.  A  S.,pf.  73 

Sloss-Sheffleld _  51 

Standard  Oil .  514>^ 

Tenn.  C.  A  I . 

U.  S.  Red.  A  Ref . 

U.  S.  Steel .  3.5 

U.  S.  Steel,  pf  ....  <J9y, 

Va.  Car.  Chem _  20 

Va.  I.  Coal  A  Coke  _ 


N.  of  Com. 

High. 

Low. 

Adams  .... 

.25 

.20 

Am.  Nettie 

.04 

.02 

Center  Cr’k 

2.00 

1..W 

Cent.  C.  AC. 

65.00 

62.00 

C.C.  A  C.  pd. 

76.00 

74.00 

Cent.  Oil... 

95.00 

90.00 

Columbia.. 

4.00 

2.00 

Con.  Coal.. 

20.00 

18.t)0 

Doe  Run  . . 

125.00  115.00 

Gra.  Bimet. 

.25 

.20| 

6t.  Joe . 

15.00 

14.00 

BOSTON  Mar.  24 
Name  of  Comp.  Clg. 

■Adventure . 

-Allouez .  26 

.4m.  Zinc . 

■Arcadian . 

■Atlantic .  10*4 

Bingham . 87 

Boston  Con  .  15 

t:alumet  a  .Arlz...  105 
t:alumet  a  Hecla*  650 

Centennial . 

Con.  Mercur . 

Copper  Range*...  65^4 

Daly  West .  8?4 

Franklin .  8’ 

Greene— Can .  8J4 

Isle  Royal .  20% 

La  Salle .  1.5 

Mass .  2% 

Michigan .  11 

Mohawk .  60 

Mont.C.AC.  (new).  1 

Nevada  ..  12% 

North  Butte .  .55 

Old  Colony. . 

Old  Dominion....  38*4 

Osceola .  84 

Parrfit .  19 

Phoenix . 

Quincy .  85 

Rhode  Island _  3)4 

Santa  Fe  ......  .•  2 

Shannon..  . .  12% 

Superior . 

Tamarack .  64 

Trinity .  16*4 

United  Cop., com.  4*8 

U.  S.  Oil  .  10*4 

U.  S.  Smg.  A  Ref..  33% 
U.S.Sm.ARe.,pd..  40% 

Utah  Con .  40% 

Victoria  .  3% 

Washington . 

Winona . 

Wolverine* .  125 

Wyandotte . 65 

•Ex.  Dlv.  tEx.  Rights. 

BOSTON  CURB 

-Ahnieek .  60 

.Ariz.  Com . 

Black  Mt . 

East  Butte  .  4)4 

Hancock  Con .  6% 

Keiveenaw .  5 

Majestic .  IfiJ 

Raven .  1% 

Shawrnut . 40 

SnrxTior  A  Pitts  .  13% 

Troy  Man . 


I OXDON  Mar.  2:, 
Name  of  Com.  Clg. 

Dolores . £1  5s  Od 

Stratton’sind.  0  3  3 

Camp  Bird _  013  1', 

Esperanza....  14  4) 

Toml)oy .  18  9 

El  Cro .  12  6 

Orovllle .  0 11  3 

Somera . 

Utah  .Apex . 

Arlz.  Cop., pfd . 

Ariz.  Cop., def . 

Cabled  through  Wm. 
P.  Bonbrlght  A  Co.,  N.Y. 


NEVADA  STOCKS.  March  25. 
Furnished  by  Weir  Bros.  &  Co.,  New  York. 


Name  of  Comp.  * 

ToxoPAH  Stocks 

Belmont .  : 

Extension . 

Golden  Anchor.... 

Jim  Butler. . 

MacNamara . 

Midway . 

Montana . 

North  Star  . 

Tono’h  Mine  of  N.  ' 
West  End  Con  ... 
GOLDFI’D  SXtK'KS 

Adams  . 

Atlanta . 

Blue  Bell . 

Blue  Bull . 

Booth . 

Columbia  Mt  .... 

Comb.  Frac . 

Cracker  Jack . 

Dla’dtleld  B.  B.  C. 
Goldtleld  Belmont 
Goldfield  Con  .. 
Goldtleld  Daisy. . . 

Great  Bend  . 

Jumbo  Extension 

Katherine . 

Kendall . 

Lone  Star . 

May  Queen . 

Oro  . 

Red  Hill . i 

Roanoke . I 

Sandshirm . | 

Silver  Pick . I 

St.  Ives . I 

Triangle . ' 


Bullfboo  Stocks 
Bullfrog  Mining  . 
Bullfrog  Nat.  B . . . 

Gibraltar . 

Gold  Bar . 


]  j 

1  Name  Of  Comp,  j 

Clg. 

1  ) 

Homestake  King.i 

.38 

Montgomery  Mt..l 

.11 

Mont.  Shoshone  C. ' 

2.87i 

Original  Bullfrog.' 

.02* 

Tramp  Cons . , 

.19 

M.ANHAT’N  Stocks 

Manhattan  Cons. 

.16 

iManhat’n  Dexter.; 

.08 

j  Jumping  Jack.... 

.04 

'stray  Dog . 

05 

[Indian  Camp _ ; 

.04 

'  MISCELLANEOUS 

Bonnie  Clare . 

.11 

Golden  Boulder..! 

.07 

I.rf'e  Gold  Grotto.. 

.03 

Nevada  Hills . 

2.75 

1  Nevada  Smelting. 

1.12j 

d'ittsburgh  S.  Pk.. 

1.12 

j  Ronnd  Mt.  Sphinx 

.30 

|cOLO.  SPRINGS  Mar.  21 

i 

\  Name  of  Cotnp. 

Clg. 

j. Acacia . 

7 

Black  Bell . 

C.  C.  Con ....  . 

Dante . 

Doctor  Jack  Pot.. 

Elk  ton  . 

.5i% 

El  Paso  . 

32 

Findlay . 

30 

Gold  Dollar . 

Gold  Sovereign. .. 

3% 

Isabella . 

36% 

Index  . 

Jennie  Sample.... 

3% 

Jerrv  .Johnson .... 

IMary  McKinney.. 

si 

'Pharmacist . 

3% 

[Portland . 

1.04 

jUn.  Gold  Mines.. 

[vindicator . 

Work  . 

13,% 

New  Dividends 


Company. 

Pay-  i 
aide.  1 

! 

Kate. 

Amt. 

-Am.  .Ag.  Chem.,  pfd . 

Apr. 

15, 

$:i.o0 

$544,.590 

Buffalo  Mines . 

Apr. 

1* 

0.03 

27,000 

Calumet  A  Arizona . 

Apr. 

25 

1.00 

200,000 

Ontral  C.  A  C.,com . 

A 1  ir. 

15 

1.50 

76,875 

Central  C.  A  C.,  pf<l . 

Apr. 

15 

1.25 

23,438 

Col.  A  H<K'kliig  C.  A  L,  pfd.. 

Apr. 

1 

1.50 

103,866 

Cop|8>r  R.ange  Con . 

.Apr. 

1 

1.00 

383,781 

Dominion  Coal,  com . 

Apr. 

1 

l.OO 

1.50,0(K» 

Florence  (Goldfield) . 

Apr. 

1 

0.10 

125.000 

Gen.  Chem  ical.pM . 

Apr. 

2 

1.50 

150,000 

Guggenheim  Exp . 

Apr. 

7 

2.. 50 

262..500 

Inter.  Nickel,  jifd . 

Mav 

1 

1.50 

131,123 

New  Idria  . 

[.Apr. 

1 

0..30 

:io,ooo 

Nipissing . 

Apr. 

20 

0.15 

180.000 

N.  S.  St.  A  Coal,  com . 

Apr. 

15 

1..50 

74,814 

N.  S.  St.  A  Coal,  pfd . 

Apr. 

15 

2.00 

20,600 

Penn.  Salt  Mfg . 

[Apr. 

15 

3.00 

180, (KK) 

Rejuiblic  I.  A  S.,  pfd . 

1 

1.75 

O.W) 

357,2% 

Sloss.  ShelT.,  pfd  .  ., 

[Apr. 

1 

1.75 

117.2.50 

Utah  (,'on . 

Apr. 

15 

0.50 

150.000 

Va.  t^ar.  Chem..  pfil . 

[\pr. 

15 

2.00 

3t.0.000 

Westmoreland  Coal . 

'Apr. 

1 

5  00 

150,000 

Wolverine . 

Apr. 

1 

5.00 

30il,(KJ0 

AVork . 

jApr. 

4 

0.01 

15,000 

Monthly  Average  Prices  of  Metals 
AVERAGE  PRICE  OF  SILVER 


New  York. 

London. 

1907.  1  1908. 

1907.  1908. 

January  . 

68.673  55.678 

31.769  25.738 

February . 

68.835  56.000 

31.852  25.855 

March . 

67.519! . 

31.325  . 

■April . 

65.4621 . 

30.2.53  . 

May . 

65  981 . 

30.471  . 

June  .  . 

67.090 . 

30.893  . 

July . 

68.144 . 

31.366  . 

August  . 

68.745 . 

31.637  . 

September . 

67.7921 . 

31.313  . 

October  . 

62.435' . 

28  863  . 

58.C77| . 

27.154  . 

54.565'  . 

25.362  . 

Year . 

65.3271 . 

30.188  . 

New  York,  cents  per  fine  opnee ;  London, 
pence  per  standard  ounce. 

AVERAGE  PRICES  OF  COPPER 


XKW 

Eh'ctrolytlc 

rORK. 

Lake. 

LONDON. 

1907.  1908. 

1907.  1  1908. 

1907.  1  1908. 

January... 

24.404  13.726 

24  825 1 13. 901 ' 106.7:19'  62.388 

February  . 

24  869  12.905  25.2:16  13.098  107.:166'  58.786 

March  .... 

25.065  . 

25  ,5(  .0 . 

106.. 594' . 

April  . 

24.224  . 

2.5.2t>0 . 

98. 625  j . 

May . 

24.048  . 

25.072  . 

102  375 . 

June . 

22.665  . 

24.140  . 

97.2721 . 

July  . 

21  130  . 

21  *323 . 

95.016' . 

August .... 

18.3.56 . 

19.2.55 . 

79  679' . 

September 

15  .565  . 

16  047  . 

68.:i75| . 

October  . . . 

13.169  . 

13., 5.51 . 

60.717 . 

November. 

13.:i91 . 

13.870  . 

61.226 . 

December 

13.163  . 

13.393  . 

60.113; . 

Year . 

20.004  . 

20.661  . 

87.007  . 

New  York,  cents  per  pound.  Electrolytic  Is 
for  cakes,  Ingots  or  wlrebars.  London,  pounds 
sterling,  per  long  ton,  standard  copper. 

AVERAGE  PRICE  OF  TIN  AT  NEW  YORK 


Month. 

1907.  1908. 

1  Month.  1  1907. 

1908. 

January  .. 
February .. 
March  .... 

April  . 

May . 

June _ 

41  548  27.380 

42  102  28.978 

41.313' . 

40.938' . 

43.149 . 

42.120  . 

[jnly . '41.091 

[.August  ....!:i7.<)67 
[September  '36.689 
<)ctol)er  ...  :12.620 
November  .  :10  8:13 
December  .  27.926 

.Av.  year..  38.166 

Prices  are  In  cents  per  pound. 


AVERAGE  PRICE  OF  LEAD 


New  York,  j  London. 

1907.  1  1908.  j  1907. 

1908. 

.January . 

February  . 

March . 

April . 

May . 

6  lH)o'  3.691  19  828 
6.000'  3.725  19..5:n 

6  (KH) . 19.703 

6  IKK*' . 19.975 

6  (XM* . 19. ('188 

5  7C.0 . 20.188 

14.469 

14.250 

JlllV  . 

5  288  . .20  :150 

August  . 

Sf'ptcniber . 

October . 

November . 

5 '250  . '19.063 

4  813  . 19.776 

4  750  .  18..5:U 

4.:i76  .  17.281 

3.658  . '14.600 

V«n  1- 

5  325 . '19.034 

, 

Assessments 


Company.  jUflimj.  Sale,  j  .Amt. 

Blackjack  C.m.,  Utah . T'et>.  20  Mar.  16  $0.03 

Burlington.  Utah . !Fel».  17]Mar.  5!  0.01 

Btitte  A'errington,  Nev....  Mar.  25iApr.  16^  0.02 

Caleilonia.  Nev .  Mar.  lOlApr.  Ij  0.10 

tdiallenge.  Nev . iFeb.  25  Mar.  171  0.10 

Con.  Iin|ierial.  Nev .  Mar.  lllApr-  2l  0.01 

Duleek.  Cal . 'Mar.  6 [Mar.  23;  0.05 

Ea.Htern  A  WeMtern,  Utah  ..  Mar.  lol.Ajir.  6.0.01 

Exi-lie()ucr,  Nev . |Fei».  27, Mar.  19|  0.05 

Golden  I'ieeco,  (!al . [Fell.  8|Mar.  7  2.50 

Hannapab,  I'lab . |Feb.  6  Mar.  10,  0.01 

Jenny  Liinl,  Cal.... . iMar.  lOlMar.  26  0.02 

Julia,  Nev . !Feb.  24lMar.  18|  0.03 

Quincy,  Jr.,  Utah . |Mar.  2l|Apr.  20  0.02 

Scottish  Chief,  Utah . [Mar.  18  Apr.  10  0.01 

Skylark,  Utah . [Mar.  27  Apr.  14  0.01 

Sierra  Queen,  Cal . [Mar.  15  Apr.  3  0.02 

Trumiuill  Gil,  Cal . iFeb.  24jMar.  24  0.01 

Union  (?on.,  Nev  . .iMar.  2;Mar.  26  0.10 

AVesterti  Mines,  Nev . [Mar.  16iApr.  23l  O.OIJ 


New  York,  cents  per  pound.  Lon 
pounds  sterling  per  long  ton. 

AVERAGE  PRICE  OF  SPELTER 


MONTH. 

New  York. 

St.  J.i<iuis. 

Ivondon. 

1907. 

1908. 

1907. 

ltl08. 

1907. 

1908. 

.January  .... 

6.7:12 

4 

.513 

6 

.582 

4.363 

•27.125 

20.663 

February  ... 

6  814 

4 

788 

6 

(•>64 

4.6:18 

•25  9:i8 

■20.876 

March . 

6  8:i7 

6 

687 

•26  094 

.April . 

6.(W.5 

6 

.5:15 

‘25.900 

May . 

6  441 

6 

291 

26  5r)3 

June . 

6.419 

6 

269 

■25.469 

Julv . . 

6  072 

9-22 

•23  a50 

.August . 

5.701 

6 

.551 

21  969 

September  . . 

6.2:i6 

5 

086 

21  0.50 

October . 

5  4:10 

5 

280 

■21.781 

November.  . 

4.925 

4 

775 

■21.4:18 

December. .. 

4.2.54 

4 

104 

20.075 

Year . 

5.%‘2 

5 

812 

2:1.771 

New  York  and  St.  Louis,  cents  per  pound. 
London  in  pounds  sterling  per  long  ton. 


The  Engineering  and  Mining  Journal 

COAL  MINING  SUPPLEMENT 


The  Early  History  of  Anthracite  Mining 

Before  Jigs  Were  Introduced,  40  Per  Cent,  of  the  Total 
Coal  Mined  Was  Thr  own  on  the  Culm  Piles 


The  earliest  discovery  of  anthracite  coal 
in  the  United  States  dates  back  to  either 
1768  or  1769,  when  it  was  used  to  some 
extent  by  a  blacksmith  named  Gore,  in 
the  Wyoming  region.  In  174Q,  a  section 
of  coal  land,  125  miles  long  and  30  miles 
wide,  extending  from  the  Blue  mountains 
on  the  south  to  the  Susquehanna  river 
on  the  west,  and  from  Mahonoy  creek 


In  1768,  Chas.  Stewart  made  a  survey  of 
the  Wyoming  valley,  and  on  his  map  the 
location  of  an  outcrop  of  coal  was  noted 
at  Edwardsville.  In  1776,  two  Durham 
boats  came  to  Wyoming  to  buy  coal  from 
R.  Geer,  who  was  operating  a  mine  near 
Mill  Creek,  where  the  Prospect  breaker 
of  the  Lehigh  Valley  Coal  Company  now 
stands.  The  fuel  thus  purchased  was 


of  coal  from  the  Schuylkill  region.  This 
was  the  first  shipment  of  anthracite  coal 
that  was  successfully  burned  with  natural 
draft  by  manufacturers.  This  success 
was  accidental.  The  workmen,  tired  of 
fanning  and  raking  the  fire,  closed  the 
doors  and  went  to  luncheon ;  when  they 
returned,  they  were  surprised  to  find  a 
glowing  fire  in  the  furnace. 


PROSPECT  BREAKER  OF  LEHIGH  VALLEY  COAL  COMPANY,  LOCATED  AT  NORTH  WILKES-B.ARRE,  PENN. 


on  the  north  to  the  mouth  of  Lackawaxen 
creek  on  the  east,  comprising  the  entire 
Dauphin  and  Schuylkill  counties  and  part 
of  Northumberland,  Columbia,  Luzerne, 
Northampton,  Monroe  and  Pike  counties, 
was  bought  from  the  Indians  by  the  Gov- 
ernmcpt  for  $2500.  In  1774,  coal  land 
was  sold  in  the  vicinity  of  Scranton, 
Penn.,  for  4c.  an  acre.  In  1762,  about  200 
colonists  came  from  Connecticut  and 
settled  at  Mill  Creek  a  little  above  Wilkes- 
Barre,  Penn.  The  land  was  then  much 
appreciated  so  that  it  was  sold  for  $2  to 
$3  an  acre. 


largely  used  in  the  manufacture  of  arms. 
In  1791  a  hunter  accidently  discovered 
coal  near  Mauch  Chunk.  The  earliest 
use  of  coal  was  by  the  blacksmiths  who 
were  able  to  use  it  in  forging,  but  when 
it  was  tried  in  an  ordinary  open  fireplace, 
the  natural  draft  was  insutficient  to  effect 
its  combustion. 

In  1803,  about  200  tons  of  anthracite 
was  marketed  in  Philadelphia,  by  the  Le¬ 
high  Coal  Mine  Company,  but  it  was  pro¬ 
nounced  worthless  as  no  one  knew  how 
to  burn  it.  Col.  Geo.  Shoemaker,  in  1812, 
marketed  in  Pliiladelphia  nine  wagonloads 


In  February,  1808,  Judge  Jesse  Fell  of 
Wilkes-Barre  made  an  experiment  at  his 
hotel  on  the  corner  of  North  Washing¬ 
ton  and  Northampton  streets.  At  the 
conclusion  of  his  experiment  Judge  Fell 
made  the  following  memorandum :  ‘‘Made 
experiment  of  burning  the  common  stone- 
coal  of  the  valley  in  a  grate,  in  a  com¬ 
mon  fireplace  in  my  house,  and  find  it  will 
answ'er  the  purpose  of  fuel,  making  a 
clearer  and  better  fire  at  less  expense 
than  burning  wood  in  the  common  way. 
Feb.  II,  1808,  Jesse  Fell.”  The  result  of 
this  experiment  was  to  create  a  great  in- 
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road  in  1854,  and  the  Lehigh  Valley  in 

1855- 

Wasteful  Methods  of  Oi'eration 
'  All  the  pioneer  operators  worked  the 
seams  by  means  of  adits  or  drifts.  They 
first  developed  the  seams  which  gave  them 
the  greatest  returns.  They  had  little  ma¬ 
chinery,  no  hoisting  engine  and  no  pumps. 
The  mine  equipment  consisted  of  a  few 
cars,  some  wooden  rails  and  ties,  and 
horses  or  mules  were  the  only  source  of 
power.  Crude  methods  were  used  in 
mining,  as  most  of  the  operators  knew 
nothing  about  the  business ;  consequently 
they  ruined  many  of  the  richest'  seams 
and  left  them  a  constant  source  of  danger 
to  present  miners.  No  records  or  maps 
of  the  workings  were  kept,  and  the  mines 
were  abandoned  when  the  quantity  of  wa- 


Si.MPLE  Mechanical  Devices  Used 

When  anthracite  mining  w-as  in  its  early 
stages,  the  simplest  kind  of  devices  were 
used  for  ventilating  the  workings.  In  the 
Lehigh  region  where  the  mines  were  com¬ 
paratively  deep,  ventilation  was  effected 
by  natural  agencies.  In  the  Wyoming  val¬ 
ley  in  the  sixties  and  early  seventies, 
steam  jets  were  generally  used  for  ven¬ 
tilating  purposes  while  in  some  mines  a 
furnace  was  kept  at  the  foot  of  the  up¬ 
cast. 

On  the  morning  of  Sept.  6,  1869.  the 
Avondale  shaft,  situated  about  four  miles 
from  Plymouth,  was  the  scene  of  one  of 
the  greatest  catastrophies  in  the  history 
of  coal  mining  in  the  United  States.  .\t 
this  mine,  the  men  had  been  out  on  strike 
for  some  time  and  on  the  morning  in 
question  had  gone  down  for  the  first  time 


A  drift  mouth  at  the  BALTIMORE  MINE 


terest  in  the  Wyoming  valley,  and  people 
came  from  all  parts  of  the  State  to  wit¬ 
ness  further  experiments  which  were 
made  with  an  iron  grate  instead  of  the 
hickory  grate  first  used.  Soon  there  were 
a  dozen  iron  grates  in  use  in  Wilkes- 
Barre. 

Beginning  of  Actual  Mining 

The  practical  beginning  of  anthracite 
mining  was  in  iSby  and  the  men  who  first 
engaged  in  this  business  were  John  and 
Abijah  Smith  of  Plymouth,  Penn.  These 
men  came  from  Derby,  Conn.,  in  1805, 
and  bought  coal  land  and  mined  coal  on 
a  commercial  scale.  They  shipped  the  first 
ark  load  of  fuel  to  Columbia,  Penn.,  in 
1807.  The  following  year,  they  shipped 
several  ark  loads  to  the  same  market,  and 
masons  were  sent  with  the  loads  to  con¬ 
struct  fireplaces  for  the  customers.  The 
average  price  of  the  fuel  at  this  time 
was  $10  per  ton. 

In  1813,  Geo.  M.  Hollenback  commenced 
mining  coal  near  Mill  Creek  and  shipped 
two  ark  loads.  Jos.  Wright  of  Plymouth 
at  this  time  produced  two  or  three  ark 
loads  and  placed  it  on  the  market.  In  the 
meantime,  Jacob  Cist  and  Chas.  Miner 
were  busy  writing  articles  on  the  new 
fuel,  for  publication  in  New  York,  Phila¬ 
delphia  and  Baltimore  papers,  and  soon 
the  public  commenced  to  realize  the  value 
of  anthracite  coal.  Chapman,  in  1817, 
mentioned  the  means  of  transporting  coal 
on  the  Lehigh  river  by  building  dams 
and  creating  artificial  floods.  This  process 
of  transportation  was  quite  efficient  until 
1827.  In  1829,  a  canal  for  the  transporta¬ 
tion  of  coal  was  opened  from  ^Tauch 
Chunk  to  Easton  and  from  WTiite  Haven 
to  Mauch  Chunk  in  1837. 

In  1807,  the  total  coal  output  of  the 
Wyoming  valley  was  55  tons;  1808,  150 
tons ;  1809,  200  tons ;  1810,  350  tons ;  1815, 
i.ooo  tons ;  1820,  2,500  tons.  In  the  mean¬ 
time  the  mines  in  the  Lehigh  region  were 
busy.  In  1820  they  produced  365  tons; 
1823,  5500  tons;  1825,  28.390  tons.  The 
Schuylkill  region  mined  and  shipped  6400 
tons  in  1825.  The  Lehigh  Coal  and  Navi¬ 
gation  Company  was  organized  and  com¬ 
menced  mining  and  shipping  coal  in  1820 
from  the  Summit  Hill  region. 

In  the  Hazleton  region,  coal  was  first 
discovered  in  1826.  The  Delaware  & 
Hudson  Canal  Company  was  organized 
and  commenced  its  business  of  shipping 
coal  from  the  Carbondale  region  in  1829. 
In  1832.  the  Little  Schuylkill  railroad  com¬ 
menced  carrying  coal  from  the  Tamaqua 
region.  This  was  the  first  coal  shipped  by 
rail.  In  1837-38  the  first  shipments  of  coal 
were  made  from  the  Hazleton  and  Beav¬ 
er  Meadow  regions,  while  the  first  ship¬ 
ments  from  Lykens  valley  and  Buck 
mountain  regions  were  made  in  1839-40. 
The  Philadelphia  &  Reading  railroad  be¬ 
gan  shipping  coal  in  1842;  the  Central 
railroad  of  New'  Jersey,  in  1852;  the 
Delaware,  Lackawanna  &  Western  rail- 


ter  increased  so  that  further  operations 
were  impossible. 

Up  to  1836,  the  miners  worked  the 
seams  by  water-level  drifts,  but  this  meth¬ 
od  w'as  soon  abandoned  and  the  sinking 
of  shafts  and  slopes  w’as  resorted  to. 
When  the  mines  were  w'orked  below  water 
level,  a  greater  capital  was  required  to 
develop  them.  Gradually  the  small  indi¬ 
vidual  operators  were  absorbed  by  the 
large  companies.  In  the  Schuylkill  re¬ 
gion,  statistics  show'  that  in  1848,  there 
were  120  individual  operators  working  in 
mines  above  level.  In  1853  there  were 
86  operators  who  had  invested  $2,500,000 
in  this  region;  but  in  1870,  practically 
three-fourths  of  all  the  mines  in  the  field 
passed  into  the  hands  of  the  Reading  rail¬ 
road.  The  process  of  acquiring  the  coal 
lands  by  the  large  companies  had  also 
been  going  on  in  the  middle  and  northern 
coal  fields.  Today  more  than  95  per  cent, 
of  the  output  is  controlled  by  the  large 
companies. 


since  the  settlement  of  the  strike.  The 
mine  was  equipped  with  only  one  shaft 
and  the  ventilation  was  effected  by  a  fur¬ 
nace  at  the  foot  of  this  shaft ;  the  fire  in 
the  furnace  ignited  the  brattice  and  in  a 
few'  minutes,  the  fire  was  beyond  human 
control.  The  flames  caught  the  breaker 
and  engine  room  which  w'ore  near  the 
mouth  of  the  shaft  and  no  men  and  boys 
lost  their  lives.  The  excitement  caused  by 
this  fire  is  indescribable,  but  one  good  re¬ 
sulted  from  the  disaster,  in  that  it  awak¬ 
ened  the  Legislature  of  the  State  to  en¬ 
act  laws  enforcing  proper  ventilation  and 
providing  a  second  opening  for  all  mines. 

Early  Preparation 

One  of  the  most  important  features  in 
connection  with  the  development  of  the 
early  preparation  of  anthracite  coal  for 
market,  w'as  the  introduction  of  machinery 
to  separate  slate  and  bone  from  coal. 
Since  1865  much  time  and  attention  has 
been  devoted  b\'  mining  engineers  to  the 
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perfection  of  machines  that  would  meet 
the  constantly  increasing  demands  of  the 
trade.  Every  year  the  amount  of  impuri¬ 
ties  permitted  in  marketable  coal  de¬ 
creased,  until  in  1895  the  inspection  be¬ 
came  so  severe  that  the  railroads  refused 
to  transport  coal  that  was  condemned  by 
their  inspectors  and  the  operators  were 
obliged  to  reprepare  it  by  again  passing  it 
through  the  breaker,  involving  the  same 
amount  of  labor  and  expense  that  it  orig¬ 
inally  cost  to  prepare  it,  besides  the  break¬ 
age,  which  was  at  least  12  per  cent. 

The  First  Jig 

In  the  early  sixties  it  became  evident 
that  a  machine  was  needed  which  would 
remove  all  the  impurities  from  coal. 
Hezekiah  Bradford,  of  Philadelphia,  was 
perhaps  the  pioneer  in  introducing  the 


to  25c.  per  cu.  yd.  The  stripping  at  this 
colliery  continued  until  1899.  The  total 
stripped  area  was  over  40  acres.  The 
average  depth  of  the  strata  removed  was 
45  ft.,  and  amounted  in  all  to  about  2,- 
259,110  cu.  yd.  The  percentage  of  the  coal 
thus  won  was  98.3  per  cent,  of  the  original 
contents  of  the  seam. 

The  inspection  service  of  the  Pennsyl¬ 
vania  anthracite  field  dates  back  to  the 
passage  of  the  law  of  1870,  which  was  en¬ 
acted  immediately  after  the  Avondale  dis¬ 
aster  and  affected  the  whole  field.  Schuyl¬ 
kill  county  had  previously  passed  a  law 
of  inspection  on  April  12,  1869.  The  first 
report  of  a  mine  inspector  covered  this 
county  only  and  was  for  the  year  1869. 

Some  Advancements 

One  of  the  notable  advancements  in  the 


haps  the  pioneer  in  this  line.  The  steel 
thus  employed  by  them  has  been  in  use 
for  some  fifteen  years,  exposed  constant¬ 
ly  to  the  mine  air  and  water,  without 
showing  signs  of  fracture  or  failure.  The 
metal  is  protected  by  a  good  coat  of 
paint,  and  beyond  its  long  life,  has  other 
advantages  as  compared  with  wood. 

To  keep  mines  dry,  many  powerful  en¬ 
gines  work  day  and  night.  It  has  been 
estimated  that  in  1905  there  were  633,000,- 
000  gal.  of  water  pumped  from  the  mines 
every  day.  To  deliver  this  quantity  of 
water,  nearly  one  thousand  powerful 
pumps  were  used.  The  Heidelberg  col¬ 
liery  of  the  Lehigh  Valley  Coal  Company 
located  at  Smithsville,  Penn.,  is  one  of 
the  wettest  mines  in  the  field.  The  output 
of  water  from  this  colliery  has  been  es¬ 
timated  to  be  40  tons  per  ton  of  coal 


MINERAL  SPRING  BREAKER  AT  PARSONS,  PENN. 


jig  in  which  he  used  a  constant  feed  of 
stone  to  form  a  jigging  bottom.  At  about 
the  same  time.  Plum  invented  a  draw- 
gate  jig;  Clark,  Stroh  and  Bradly  fol¬ 
lowed  with  new  devices.  Most  of  these 
machines  were  based  upon  the  reciprocat¬ 
ing  principle,  while  others  had  the  mate¬ 
rial  receptacle  stationary,  agitating  the 
water  by  means  of  plungers.  Before  the 
introduction  of  the  jig,  all  small  coal 
which  passed  through  a  ^-in.  square 
mesh  was  thrown  on  the  culm  pile.  The 
coal  thus  dumped  on  culm  piles  amounted 
to  40  per  cent,  of  the  total  shipments. 

Stripping  anthracite  coal  was  first  in¬ 
troduced  by  Pardee  &  Co.,  in  1874,  at  the 
Hollywood  Colliery.  The  cost  of  remov¬ 
ing  the  dirt  and  rock  was  then  from  15 


use  of  power  was  the  introduction  of  elec¬ 
tricity  as  a  motive  power.  The  old  system 
of  mule  haulage  has  been  in  a  large  de¬ 
gree  replaced  by  electric  traction.  One 
electric  machine  takes  the  place  of  at 
least  20  mules.  Some  of  the  old  ventil¬ 
ating  fans  are  now  driven  by  electric  mo¬ 
tors,  and  lately  the  reciprocating  type  of 
pump  has  been  supplemented  by  centri¬ 
fugal  and  turbine  machines  driven  by 
electric  motors.  Thus  the  unsatisfactory 
system  of  having  underground  steam  pipes 
and  exhaust  steam  has  been  largely  elim¬ 
inated. 

The  use  of  steel  in  mines  in  place  of 
timber  is  a  recent  advancement  in  the 
anthracite  field.  The  Susquehanna  Coal 
Company  at  Nanticoke,  Penn.,  was  per- 


mined  and  hoisted.  In  this  connection, 
the  Lehigh  Coal  &  Navigation  Company 
has  been  constructing  a  large  water  drain¬ 
age  tunnel  between  Tamaqua  and  Mauch 
Chunk.  This  drainage  system  consists  of 
the  main  tunnel,  drainage  gangways  and 
connecting  tunnels,  making  in  all  24,000 
ft.  of  tunnel  and  54,000  ft.  of  gangway,  or 
nearly  ii  miles  of  drainage  system.  This 
elaborate  work  is  estimated  as  costing 
$700,000  and  is  expected  to  effect  a  direct 
saving  of  $150,000  per  year.  The  work  was 
started  about  20  months  ago  and  will  take 
several  years  to  complete. 

The  coal  almanac  reproduced  on  the 
following  page  from  an  old  copy,  is  his¬ 
torically  interesting  since  it  shows  the  an- 
th.racite  coal  trade  in  its  early  infancy. 


o.ik.urfju».7.i8M.tk.Mni>u’ Jonxii  COUHTIHO-HOUSE  ALMAHAC. 

Ml«l  0.  hi  THrBTY-IHIED  TOLOMK  bbiwl 


rcfvkr  IcgiUMU  biMMa,  uid  •  fe*  to  all  Mr*  oyoeah 
tifo  objocto— o  warn  adfovU  of  tW-ooin  of  Tmpor- 
aaeo  aod  Probibitiqg  -^■patbuiag  dc«|rfj  with  tbo  load* 
tag  Priaeiplei  of  BopaUMaaini,  aad  ataa  vitb  Aatri- 
oaaim,  ao  fv  aa  tboj  art  libtnl  aad  protootiro. 

Tbo  eireatatioo  of  tbo  Jocemal  ia  c^aal  to  tbo  aaitod 
cireaUtioa  of  tbc  foar  Ka^ioh  Popm  pabliobod  m  tbo 
CoBBtj — aod  of  ooarao  b  a  ocry  dodnUo  adrortioiag 
BMdiaa.  la  ScbajlkUl  aad  tbo  adjoiaiag  CoaatioB,  it 
eircalotoi  anoag  baoiaoM  aea  of  aU  paitica,  aad  all  elaa- 
aeo  of  <la  coataaailj  Abroad  H  eabraeaa  Boro  Capi- 
uliata,  MaouftcUrm,  Coal  Dcilera,  aad  Iroa  Maa,  pra 
bablj  tbao  aaj  otbar  paper  pabliabad  ia  tbo  eoaatrj 
It  eirtabteo  ia  alaoM  evarp  Suta  Iba  l.’aba,  aad  ia 
Caaada  aad  Karopo;  aad  gesa  vbaravar  tbero  aro  daal« 
on  ia  Coal.  To  Nanafaetaran  ia  gaaarml,  Laad  Ovaan, 
Coatraelon,  aad  tbooa  iotaraatad  ia  Coal  Laada  aad  Iroa 
Wotba,  ii  praaaaM  aarlaallad  facilitiaa  for  adrartiaiBg.— 
Tbo  MiNEEa'  Jot’ENaL  b  pabliabad  waoklj  oa  a  largo 
aboat,  aad  b  aoatlj  paiatod.  Sabacriptioa  prieo  tt  par 
aaaaa,  pojabb  ia  adraaoo.  Soboeriptioao  oaa  bo  ooat 
bp  nail  froB  aap  part  of  tbo  ooaatrp,  addraaaod  to 
BENJAMJN  BANKAN, 

Editor  Jfiaan'  Jotmal,  fyitnUle,  /b. 
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The  Future  Supply  of  Anthracite  Coal 

After  Mining  1,561,000,000  Tons  of  Anthracite  Coal,  About 
13,000,000,000  Tons  Remain.  We  May  Obtain  40  Per  Cent. 

RICHARD  LEE 


The  amount  of  anthracite  coal  now  re¬ 
maining  underground  is  a  frequent  topic 
in  the  magazines  and  newspapers  of  the 
United  States,  particularly  in  those  of 
northeastern  Pennsylvania.  Predictions  of 
exhaustion  have  been  made  by  various 
authorities  who  show  that  the  life  of  the 
anthracite  industry  ranges  from  75  to  200 
years.  The  uncertainty  in  these  estimates 
rests  entirely  upon  various  unknown  quan¬ 
tities,  among  them  being  the  future  rate  of 
consumption,  the  changing  methods  of 
mining  and  preparing  coal  and  the  utiliza¬ 
tion  of  the  waste. 

Decline  In  Production  Will  be  Gr.\du.\l 
In  the  last  50  years  production  has  in¬ 
creased  enormously.  The  output  for  each 


at  the  present  time.  Yet  in  the  face  of 
the  facts,  coal  is  mined  as  if  there  was 
an  inexhaustable  supply.  When  facing  this 
enormous  waste,  the  question  naturally 
arises,  how  long  will  the  supply  last?  This 
is  a  particularly  pertinent  question  as  re¬ 
gards  the  anthracite  coal  of  Pennsylvania, 
which  amounted  to  17.2  per  cent,  of  the 
total  production  of  coal  in  the  United 
States  in  1906.  The  area  underlaid  with 
anthracite  coal  is  limited. 

The  Tot.\l  Anthr.\cite  Coal  Area 
According  to  the  Geological  Survey  of 
Pennsylvania,  there  are  483  square  miles 
(309,120  acres)  of  coal  area.  This  area  is 
divided  into  three  great  groups,  known  as 
the  Southern.  Middle  and  Northern  fields. 


miles.  In  this  district  lie  the  famous 
Lykens  valley  formations.  (See  illustra¬ 
tion.) 

The  middle  anthracite  field  is  divided 
into  tw'O  districts,  the  Upper  Lehigh  and 
the  Schuylkill  regions  which  embrace  83,- 
200  acres  underlaid  with  coal.  The  east¬ 
ern  portion  of  this  field  embraces  Beaver 
Meadows,  and  the  long  and  narrow  Hazle¬ 
ton  and  Black  Creek  basins  which  lie 
nearly  parallel  to  each  other  in  a  south¬ 
westerly  direction.  The  Beaver  Meadows 
basin  is  15  miles  long,  its  greatest  width 
is  ij4  miles.  The  Black  Creek  basin 
is  nearly  7  miles  long  and  the  Hazleton 
basin  is  13  miles  long.  The  Schuylkill 
region  contains  six  basins,  which  are  di¬ 
vided  into  two  groups.  The  southern 


decade  i'  nearly  double  that  of  the  pre¬ 
ceding  period.  If  this  rate  of  increase  is 
to  continue  uninterrupted  until  the  last 
ton  of  coal  is  mined,  exhaustion  might 
come  within  the  next  25  years.  But  in  the 
natural  order  of  mining,  such  an  occur¬ 
rence  is  an  impossibility,  for  the  obvious 
reason  that  the  decline  in  production  will 
come  gradually. 

In  making  an  estimate,  we  must  in¬ 
vestigate  the  waste  incident  to  the  utiliza¬ 
tion  and  mining  of  coal.  The  loss  of  fuel 
in  the  form  of  waste  is  prodigious.  Take 
for  instance  the  railways  of  the  United 
States  which  use  annually  150,000,000  tons 
of  coal,  of  which  only  7,500,000  tons  are 
actually  converted  into  power  for  drawing 
the  trains,  the  remaining  142,500,000  tons 
are  utterly  lost.  Fifty  million  tons  of 
anthracite  coal  are  used  annually  in  the 
homes  of  our  land,  but  only  1,000,000  tons 
are  actually  utilized  in  heating  and  cook¬ 
ing.  T  hese  are,  perhaps,  the  most  strik¬ 
ing  examples  of  the  conditions  prevailing 


The  area  of  the  Southern  coalfield  is 
approximately  89,(xx)  acres.  It  lies  in 
DaupJiiUj  Schuylkill  aud  Carbon  counties. 
The  maximum  length  of  the  field  is  55 
miles  and  the  greatest  width  is  over  4 
miles  at  Pottsville.  The  eastern  portion 
of  this  area  forms  the  Panther  Creek 
basin  which  extends  in  a  westerly  direction 
from  Mt.  Pisgah,  to  the  Little  Schuylkill 
river.  The  w'idth  of  the  coal  measures 
gradually  increases  from  Mt.  Pisgah 
where  the  field  is  onlj-  a  few  hundred  feet 
wide,  to  4  miles  at  Pottsville,  where 
the  coal  measures  are  better  known  as  the 
Pottsville  basin.  The  southern  extremity 
of  the  measures  split  up  into  two  parts 
and  is  often  known  under  the  name  of  the 
"Fish-tail."  The  northern  portion  of  this 
area  forms  the  Bear  Creek  basin,  the 
length  of  which  is  about  I3ki  miles,  and 
the  width.  1(2  miles.  This  basin  termin¬ 
ates  at  VV'iconesco.  The  southern  portion 
of  the  “Fish-tail”  is  known  as  the  Dauphin 
county  basin,  the  length  of  which  is  22 


portion  of  the  area  from  Locust  valley  to 
Ashland  is  known  as  the  Mahonoy  group, 
while  to  the  north  lies  the  Shamokin 
group  which  is  over  40  miles  long  and 
e.xtends  from  Treverton  to  the  head  of 
the  Catawissa  valley. 

The  northern  coalfield  lies  in  Susque¬ 
hanna,  Lackawanna  and  Luzerne  coun¬ 
ties.  This  coal  area  is  50  miles  long 
and  its  maximum  width  is  about  5)4 
miles.  It  contains  approximately  128,- 
000  acres.  The  northern  extremity  of 
this  field  is  situated  in  Susquehanna 
county.  The  middle  portion  lies  in  Lacka¬ 
wanna  county,  while  the  southern  or  Wy¬ 
oming  valley  is  in  Luzerne  county.  This 
coalfield,  has  the  same  geographical  fea¬ 
tures  as  the  southern  and  middle  fields. 
Its  length  is  nearly  proportional  to  its 
width.  In  this  field  we  find  a  variable 
thickness  in  the  coal  measures  which  run 
from  300  ft.  at  Carbondale  to  900  ft.  at 
Wilkes-Barre  and  1200  ft.  at  Nanticoke. 
At  Taniaqua  there  is  a  thickness  of  over 
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2000  ft.  and  at  Pottsville  3300  ft. ;  thus  the 
carboniferous  formations  vary  according 
to  the  locality.  In  the  same  manner  the 
richness  of  the  beds  also  varies.  At  Car- 
bondale  we  find  only  12  ft.  of  coal  that  can 
be  mined,  at  Wilkes-Barre  the  workable 
thickness  increases  to  65  ft.  At  Tamaqua 
120  ft.  is  the  workable  thickness ;  in  the 
western  middle  field,  115  ft.  and  at  Potts¬ 
ville  there  is  a  total  thicknessof  150  ft.  of 
workable  coal.  The  thickness  of  the  Mam¬ 
moth  seam,  a  short  distance  from  Tama¬ 
qua,  is  1 15  ft.,  while  the  same  bed  in  the 
Wyoming  field  is  only  6  to  14  ft.  thick. 

Faults  Are  Numerous 
The  majority  of  the  basins  are  in  the 
form  of  large  troughs.  In  the  Lackawanna 
the  Susquehanna  valleys,  the  seams  lie 
practically  flat  on  either  side  of  the  Lacka- 
*wanna  and  Susquehanna  rivers,  and  pitch¬ 
ing  seams  are  only  found  on  the  sides  of 
mountains.  In  these  flat  coal  measures, 
anticlinals,  synclinals  and  faults  are  quite 
numerous,  consequently  the  floors  of  the 
scams  are  extremely  undulating  and  often 
twisted,  which  makes  mining  operations 
difficult  and  expensive. 

The  coal  measures  consist  of  micaceous 
sandstone,  shales,  fire  clay  and  various 
kinds  of  slate  uniformly  distributed  in 
the  valleys.  One  characteristic  feature  of 
the  coal  measures  is  that  these  strata  are 
underlaid  with  the  Pottsville  conglomer¬ 
ate.  This  conglomerate  is  hard  and  tough 
and  is  found  on  the  mountains  inclosing 
the  coal  area.  The  preservation  of  the 
present  anthracite  field  is  due  to  this  hard 
stratum  which  has  resisted  the  disruptive 
action  of  nature  that  has  been  eroding  and 
gnawing  away  ever  since  the  early  forma¬ 
tion  of  the  carboniferous  measures. 

There  is  clear  evidence  that  the  Wyom¬ 
ing  and  Lackawanna  basins  were  once  the 
beds  of  great  rivers.  .\t  Pittston,  we  find 
sand  hills  and  other  alluvial  deposits 
throughout  the  valleys.  The  thickness  of 
this  loose  stratum  varies  in  different  lo¬ 
calities.  It  runs  from  a  few  feet  on  the 
mountain  sides  to  175  ft.  in  the  center  of 
the  valley.  So  that  mining  operation  es¬ 
pecially  in  shallow  seams  is  most  difficult. 

Unprofit .\BLE  to  Mine  Seams  Less  Than 
3  Feet  Thick 

In  mining  the  surface  seams  at  present, 
much  care  is  exercised  to  protect  the  lives 
of  the  workmen  and  property.  The  under¬ 
ground  workings  are  not  extended  until 
the  exact  thickness  of  the  loose  deposit 
and  rock  overlying  the  seam  is  deter¬ 
mined  by  test  hold  and  diamond  drills. 
In  some  localities  the  minimum  thickness 
of  this  rock  which  overlies  the  seam  and 
supports  the  wash  is  fixed  at  50  ft.,  while 
in  others  it  is  75  ft.  or  over.  It  is  there¬ 
fore  obvious  that  those  seams  having  a 
thickness  of  roof  rock  less  than  50  ft.  are 
considered  as  either  unworkable  or  lost. 
The  coal  thus  wasted  in  the  northern  dis¬ 
tricts  is  conservatively  estimated  at  15 
per  cent,  of  the  total  fuel  in  this  field. 


Seams  less  than  3  ft.  thick  cannot  be 
mined  with  profit  at  the  present  market 
price  of  coal ;  but  in  some  localities,  a 
bed  as  thin  as  30  in.  is  often  mined  at 
the  expense  of  the  thicker  seams.  The 
thickness  of  the  bed  is  a  matter  of  locality. 
.\t  one  colliery  a  seam  may  be  mined  with 
a  marginal  return,  while  in  an  adjoining 
mine  it  is  entirely  too  thin  and  is  therefore 
nnmineable.  Such  cases  are  quite  nu¬ 
merous. 

In  the  nouthern  and  middle  fields  the 
conditions  are  somewhat  different  from 
those  of  the  northern  field.  One  of  the 
characteristics  of  these  measures  is  that 
the  seams  are  highly  inclined.  The  total 
workable  thickness  of  coal  is  greater  in 
these  districts  than  in  the  northern  field. 
In  mining  coal  in  the  southern  and  middle 
•fields,  the  underground  separation  of  im¬ 
purities  such  as  bone  and  slate  bands  is 


Geological  Survey  Coal  Testing  Plant,  at 
St.  Louis,  Mo.  The  value  of  the  results 
obtained  from  the  tests  there  made  can¬ 
not  be  measured  in  dollars  and  cents.  A 
few  practical  tests  were  made  on  bone 
from  West  Virginia.  This  bone  is  prac¬ 
tically  waste  matter,  as  in  the  anthracite 
field.  According  to  data  presented  before 
the  Coal  Mining  Institute  of  America,  by 
E.  W.  Parker,  some  of  the  samples  treated 
contained  28.08  and  43.75  per  cent,  of  ash ; 
they  w'ere  gassified  in  the  gas  producer. 
The  results  show  that,  in  the  first  sample 
1.48  lb.  were  consumed  per  electrical 
horse-power  developed  at  the  switch¬ 
board;  and  in  the  second  example,  1.95  lb. 
were  used.  This  data  is  extremely  im¬ 
portant  and  interesting  as  the  efficiency 
of  this  bone  was  shown  to  be  equal  to 
that  of  Indiana  or  Illinois  coal,  which 
commands  a  market  price  of  from  $1.50 
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practically  impossible  on  account  of  the 
highly  inclined  nature  of  the  measures, 
so  that  the  coal  and  its  refuse  are  loaded 
out  together  and  then  separated  in  the 
breaker ;  in  the  northern  field  the  first 
separation  of  the  refuse  is  effected  in  the 
mines;  the  refuse  is  thrown  to  one  side 
of  the  workings  and  packed  there  as 
“gob.”  There  is  a  variety  of  bone,  the 
fuel  value  of  which  entirely  depends  on 
the  amount  of  earthy  matter  it  contains. 
This  waste  material  may  be  utilized  as 
fuel  as  it  is  highly  carbonized. 

Economical  Utilization  of  Fuel 
In  connection  with  the  economical  utili¬ 
zation  of  fuel,  the  operators  and  consum¬ 
ers  of  bituminous  coals  and  lignite  of  the 
Western  States  have  been  greatly  bene¬ 
fited  by  the  results  obtained  by  the 


to  $2.50  per  ton.  If  similar  tests  were 
made  on  anthracite  bone,  I  have  not  the 
least  doubt  that  similar  and  startling  re¬ 
sults  would  be  obtained.  In  Fig.  2  the 
lower  horizontal  line  is  the  percentage  of 
coal  in  the  bone,  while  the  upper  hori¬ 
zontal  line  is  the  percentage  of  ash;  the 
vertical  line  represents  the  specific  gravity 
of  the  specimen.  For  example  take  a  bone 
having  a  specific  gravity  of  1.66  on  the 
“coal  line.”  We  find  that  it  contains  77.5 
per  cent,  coal,  or  on  the  “ash  line,”  it  con¬ 
tains  30.1  per  cent,  of  ash.  Take  another 
example  of  bone  (sp.  gr.  1.80),  on  the 
“coal  line,”  we  find  it  contains  57.8  per 
cent,  of  coal,  or  on  the  “ash  line”  48  per 
cent.  ash.  Now  if  we  compare  the  aver¬ 
age  grade  of  anthracite  bone  with  that  of 
West  Virginia  (43.74  per  cent,  of  ash), 
which  is  equal  to  Indiana  or  Illinois  coal. 
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we  will  have  some  idea  of  the  value  of  Estimates  of  Original  Tonnage 
anthracite  bone  now  being  wasted  and  According  to  the  Geological  Survey  of 
buried  in  the  rock  dumps.  Pennsylvania,  prior  to  mining  operations, 

One-third  of  Production  Sent  to  Culm  'h'  anthracite  coal  originally  in  the  ground 

amounted  to  about  19,500,000,000  long  tons 

'  ^  ,  1  J  1  a  r  at.  -a  in  the  three  fields ;  taking  an  average  of 

In  the  early  development  of  anthracite  . 

.  .  ,  a  •  au  r  r  1  40  per  cent,  as  an  available  supply,  this 

mining  the  waste  in  the  form  of  culm  re- 

suiting  from  the  preparation  of  the  fuel  "““M  7.8oo, 000,000  tons  as  the 

was  appalling,  according  to  the  report  of  initial  supply.  Since  1820  (3  tons  were 
the  coal  waste  commission  which  made  a  *^hen  mined)  to  the  close  of  1906,  the  total 
thorough  investigation  of  the  subject  in  tonnage  mined  amounted  to  i,56i).?43>839) 
1893.  The  following  are  some  of  the  culm  which  would  leave  6,238,656,161  tons  still 
banks  investigated:  available. 

Coal  Shipped.  Weight  ot  Culm  Per  cent  of  Fuel  Per- 
Tons.  Bank.  Tons.  Bank.  ct.  of  Bank. 

Hammond  Colliery  .  4,403,707  2,057,833  46.75  67.00 

Lawrence  (.Ian,  1K90)  Colliery .  1,852,000  1.978  000  52.80  46.01 

Stanton  “  “  .  1,16.3,000  n860,000  73.95  58.00 

Draper  -  “  .  2,194,000  i>l,000,000  45.68  50.00 

fUlberton  "  “  . •••• .  1.750,000  «1,000,000  58.32  50.00 

From  these  figures  it  is  evident  that  the  J.  S.  Harris,  in  the  Forum,  estimated 
fuel  thrown  into  the  waste  culm  banks  that  there  were  originally  in  the  ground 
amounted  to  about  30  per  cent,  of  14,453,397,600  cu.yd.,  which  is  equivalent 
the  total  coal  shipments  up  to  1890.  in  round  figures  to  16,766,000,000  tons. 


Since  1890,  various  kinds  of  washing  ma¬ 
chinery  have  been  installed  at  many  of  the 
collieries,  besides  the  washeries  that  have 
been  erected  in  different  localities;  many 
grades  of  small  sizes  of  coal  are  now  re¬ 
claimed  and  shipped  to  market.  In  Table 
2,  we  find  the  coal  thus  recovered  amount¬ 
ed  to  41,800  tons  or  o.ii  per  cent,  of  the 
total  shipments  of  the  fuel  for  the  same 
year.  The  production  from  this  source 
has  been  gradually  increasing.  In  1906 
it  amounted  to  3,846,500  tons,  or  6.91  per 
cent,  of  the  total  shipments  for  the  year. 
The  coal  waste  commission  estimated  that 
the  fuel  sent  to  the  culm  piles  prior  to 
1890  was  35  per  cent,  of  the  total  produc¬ 
tion,  or  315,700,000  tons.  The  coal  now 
sent  to  the  culm  banks  is  much  less  than 
formerly  and  the  future  supply  of  coal 
will  be  consequently  increased. 


By  again  taking  40  per  cent,  as  the  per¬ 
centage  obtainable  we  have  6,706,400,000 
tons  as  the  initial  available  supply.  By  de¬ 
ducting  the  total  amount  thus  mined,  viz., 
1,561,343,839  tons,  we  would  have  5,145,- 
056,161  tons  Jan.  i,  1907. 

A.  D.  W.  Smith,  one  of  the  commis¬ 
sioners  of  the  coal  waste  investigation, 
estimated  the  available  supply  of  anthra¬ 
cite  in  1892  yet  to  be  mined,  at  6,898,- 
000,000  tons.  Since  then  749,469,955  tons 
have  been  mined  leaving  6,148,530,045  tons 
yet  to  be  mined. 

In  1896  W.  Griffith  estimated  the  coal 
yet  to  be  mined  at  5,o73,786,o<x>  tons. 
Since  then  704,738,740  tons  have  been 
mined,  leaving  4,369,047,260  tons  yet  to  be 
mined.  The  following  table  shows  the 
relative  quantity  of  coal  yet  to  be  mined; 


Tons. 

Years. 

Penn.  Geo.  Survey . 

. 7,800,0(X),000 

390 

J .  Harris . 

. 5.145,056,161 

257M 

A.  D.  W.  Smith . 

. 6,148,530,045 

3071 

W.  Griffith . 

....  4,369,047,260 

218 

Average . 

. 5  865,658,264 

293‘i 

The  present  high  tonnage  cannot  be 
maintained  until  the  last  ton  of  coal  is 
mined  out.  When  the  period  of  decline 
sets  in,  the  annual  output  will  gradually 
decrease.  By  taking  the  average  annual 
production  since  1820  to  1906,  we  have  a 
production  of  18,155,156  tons  per  year. 
On  the  basis  of  the  above  yearly  produc¬ 
tion,  or  say  20,000,000  tons,  the  life  of  the 
anthracite  industry  will  vary  from  2i8)4 
to  390  years.  The  average  estimated  life 
is  293^4  years.  Now  if  we  divide  the  de¬ 
clining  period  into  two  epochs,  first  the 
productive,  second,  the  unproductive 
epoch,  and  supposing  that  the  average  an¬ 
nual  output  during  the  productive  period 
is  30,000,000  tons,  while  I5,000,(X)0  tons  i» 
the  output  of  the  unproductive  epoch,  the 
whole  period  will  then  be  293  years. 

If  X  =  the  productive  epoch,  then 

293  —  X  =  unproductive  epoch  : 

So  that  30  X  +  15  (293  —  X)  =  5865, 

Therefore  x  =  98  years,  the  productive  epoch, 
while 

293  —  X  =  195  years,  the  unproductive  ei>och. 

In  other  words,  if  the  present  produc¬ 
tion  is  the  zenith,  the  average  annual  pro¬ 
duction  for  the  next  98  years  will  be 
.’0.000,000  tons,  while  the  remaining  195 
years  will  show  an  average  annual  pro¬ 
duction  of  15,000,000  tons. 


T.VBLE  II.  SHOWING  RECLAIMED  COAL  TON¬ 
NAGE  FROM  OLD  CULM  DUMPS 


Year. 

Percent,  of 
Washery  Output 
Shipment  to  Total 

from  Washeries.  Shipments. 

1890  . . . 

.  41,800 

0.11 

1891 . . . 

.  85.702 

•  0.21 

1892 . . . 

.  90,495 

0.22 

1893 . . . 

.  245,575 

0.57 

1894 . . . 

.  634,116 

1.53 

1895... 

.  1,080,800 

2.52 

1896 . . . 

.  895,042 

2.07 

1897  . . . 

.  993,603 

2.39 

1898. . . 

.  1,099,019 

2.62 

1899. . . 

.  1,368,275 

2.87 

1900. . . 

.  2,0.59,309 

4.57 

1901... 

.  2,567,355 

4.79 

1902... 

.  1.959,466 

6.28 

1903... 

.  .  .  A.  .  .  . 

6.00 

1904... 

.  2.800,466 

4.87 

1905... 

.  2,644,045 

4.31 

190ti. . . 

.  3,846,501 

6.91 

Compressed  Air  vs.  Electricity 
in  England 


Last  .vear  coal  was  mined  in  3295  mines 
in  Great  Britain,  as  against  3461  in  1902. 
The  number  of  coal-cutting  machines  at 
work  was  1136,  as  against  483  the  preced¬ 
ing  year,  a  gain  during  this  period  of  653 
cutters.  It  is  apparent  that  machines  are 
rapidly  growing  in  favor.  The  motive 
power  is  still  a  debatable  point  in  Scot¬ 
land;  electricity  is  the  favorite,  171  ma¬ 
chines  being  driven  by  electricity  and  134 
by  compressed  air.  In  England  com¬ 
pressed  air  is  the  favorite,  in  one  district 
the  disparity  being  as  great  as  158  com¬ 
pressed-air  machines  to  94  driven  by  elec¬ 
tricity.  The  machine-mined  coal  in  1906 
was  10,202,506  tons.  One  ton  in  every  25 
was  mined  by  machinery. 
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Some  of  the  Companies  Are  Returning  to  the  Use  of 
Wood  for  H  ead  Frames  in  Preference  to  Steel 


The  subject  of  hoisting  in  the  anthra¬ 
cite  coalfields  of  Pennsylvania  is  so  ex¬ 
tensive,  that  I  shall  only  attempt  to  in¬ 
vestigate  the  question  in  a  general  way, 
confining  myself  for  the  most  part  to  a 
brief  description  of  the  present  methods, 
and  illustrating  what  are  considered  some 
of  the  latest  designs  of  hoisting  apparatus. 

When  the  mining  of  anthracite  was  first 
begun,  the  coal  came  from  water-level 
drifts  or  tunnels,  and  hoisting  appliances 
were  both  unknown  and  unnecessary. 
The  exhaustion  of  the  coal  tributary  to 
the  tunnels  and  drifts  was  rapid,  and  fur¬ 
ther  mining  demanded  a  new  kind  of 
outlet.  This  was  found  in  the  shallow 
single-track  slope,  for  which  the  hoisting 
apparatus  consisted  of  the  horse  and  gin. 


ground  to  be  developed;  the  topography 
of  the  surface  in  the  vicinity;  the  prox¬ 
imity  of  large  streams  and  the  conse¬ 
quent  danger  from  floods;  the  location  of 
the  breaker  and  railroad  tracks  to  trans¬ 
port  the  coal  from  the  shaft  to  the  tipple. 
Where  conditions  are  favorable,  the  ap¬ 
proved  plan  has  been  to  locate  the  shaft 
centrally  in  the  synclinal  trough  ol  the 
main  basin  of  the  territory  to  be  worked. 
This  permits  of  quickly  reaching  both 
sides  of  the  basin,  and  where  water-hoist¬ 
ing  is  done,  all  the  water  is  collected  at 
the  lowest  point  and  raised  at  once  to  the 
surface.  Such  a  location  is  undesirable 
in  the  Wyoming  field  in  the  valley  tra¬ 
versed  by  the  Susquehanna  river  from 
Pittston  to  Nanticoke,  where  the  material 


Briefly  stated,  the  foundations  for  a 
pair  of  high-speed  engines,  such  as  are 
now  used  for  shaft  hoisting,  are  almost 
universally  of  concrete.  This  style  of 
construction  has  rapidly  replaced  the 
brick  and  stone  foundation,  having  been 
found  to  be  more  durable  and  slightly 
cheaper  than  stone.  The  modern  hoist¬ 
ing  engines  being  heavier  in  design,  and 
more  costly  than  formerly,  and  from  the 
fact  that  their  location,  as  well  as  the 
work  they  are  designed  to  perform  is 
to  be  permanent,  the  material  and  con¬ 
struction  of  the  foundation  upon  which 
they  w'ork  now  receives  more  careful  con¬ 
sideration  than  formerly.  Modern  prac¬ 
tice  even  furnishes  for  an  inside-slope  en¬ 
gine  a  well  constructed  concrete  bed. 


HOISTING  PLANT  AND  CONVEYER  LINE  TO  BREAKER  AT  TRUESDALE  COLLIERY,  NEAR  NANTICOKE,  PENN. 


Time  and  the  increasing  demand  for  the 
fuel  brought  into  use  the  double-tracked 
and  deeper  slopes  and  the  geared  hoisting 
engines.  Next  came  the  shallow  shafts  of 
small  dimensions  and  improvements  in 
hoisting-engine  design,  followed  later  by 
the  deeper  shafts  of  greater  dimensions 
and  remarkable  improvements  in  the  de¬ 
sign  and  construction  of  the  hoisting 
equipment  needed  to  successfully  operate 
such  openings. 

The  Location  of  a  Shaft 

The  size  of  a  shaft  having  been  deter¬ 
mined,  the  next  problem  in  order  is  the 
selection  of  a  suitable  location.  This  is 
of  vital  importance,  and  is  decided  only 
after  a  careful  study  of  all  the  conditions, 
such  as  geological  construction  of  the 

•Engineer  with  Lehigh  Valley  Coal  Com¬ 
pany,  Wilkes-Barre,  Penn. 


consists  of  clay,  gravel  and  quicksand,  the 
composition  of  the  former  river  bed.  This 
accounts  for  the  present  location  of  many 
of  the  shafts  in  this  portion  of  the  field, 
a  more  desirable  location  having  been  pre¬ 
vented  for  the  reason  stated. 

The  Install.ation  of  a  Hoisting  Engine 
Next  in  order  is  the  installation  of  the 
hoisting  engines  and  other  hoisting  ap¬ 
paratus.  Most  shafts  are  sunk  with  a 
sinking  outfit,  of  which  the  sinking  engines 
and  temporary  head  frame  are  the  most 
important  parts.  The  engines  are  so 
located  and  housed  that  work  on  the 
permanent  engines  can  be  performed  and 
completed  while  sinking  operations  are 
going  on.  At  the  same  time,  concrete 
piers  or  walls  are  erected  and  the  perma¬ 
nent  head  frame  is  built,  the  parts  being 
assembled  for  quick  erection. 


In  a  study  of  the  methods  of  hoisting 
about  an  anthracite  operation,  the  surface 
plant  is,  as  we  know,  of  first  importance, 
and,  therefore,  more  cautiously  designed 
and  constructed  than  formerly.  To  hoist 
the  same  tonnage  from  the  deep  pit,  as 
was  formerly  hoisted  from  smaller  shafts 
of  less  depth,  first-motion  engines  of  heavy 
design  and  of  high  rate  speed  have  almost 
entirely  replaced  the  second-motion  geared 
engines,  the  latter,  however,  still  being 
given  preference  where  it  is  desirable  to 
haul  heavier  trips  at  a  slower  speed ;  they 
still  exist  at  tender  shafts  and  on  slopes 
for  that  reason. 

Safety  and  Economy  Assured  By  A 
Good  Hoist 

The  hoisting  engine  or  plant,  more 
especially  the  heavy  first-motion  engine 
now  used  to  hoist  from  a  main  shaft,  is 
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in  reality  the  mainstay  of  the  modern  of  maintaining  the  same  output  with  the  42x6o-in.  tirst  motion  engines  designed  and 
anthracite  operation.  Upon  its  mechanical  increased  depth.  built  by  the  Vulcan  Iron  Works,  of 

construction  is  dependent  not  only  the  The  improvements  in  design,  most  de-  Wilkes-Barre,  Penn.,  for  the  Lehigh  Coal 
safety  of  the  men  raised  and  lowered  each  serving  of  notice  and  mention  are  the  re-  and  Navigation  Company,  to  be  used  e.x- 
day,  but  also  the  output  of  the  colliery,  versing  gear  and  brake  mechanically  oper-  clusively  for  hoisting  water  at  the  com- 
It  is  therefore  essential  that  all  its  me-  ated;  the^  design  of  the  valves  with  a  pany’s  No.  9  water  shaft  near  Lansford, 
chanical  parts  be  perfectly  constructed  in  view  to  the  saving  in  the  consumption  of  Penn.  The  engines  are  link  reversing 
every  detail.  The  failure  or  breakage  of  fuel ;  the  conical  type  of  drums  which  has  with  a  wood-lagged  drum  of  12-ft.  8-in 
any  part  often  results  in  a  suspension  of  advantages  over  the  old  wood-lagged  diameter  and  14-ft.  6-in.  face,  and  are 


FK;.  2.  E.VST  BROOKSIDE  WATER  SHAFT  HEAD  FRAME  OF  PHILADELPHIA  &  READIXC.  COAL  AND  IRON  COMPANY 


operations  at  the  particular  slope  or  shaft,  straight  drum ;  the  attachment  of  the  equipped  with  steam  reverse,  steam  brake, 
and  where  such  an  opening  is  a  main  shaft  driving  rods  directly  to  the  drum ;  the  and  tail  crossheads.  These  engines  are 
upon  which  the  breaker  is  entirely  de-  friction  clutch  which  permits  of  rapid  elaborately  housed  and  are  unusually 
pendent  for  its  supply,  a  serious  delay  is  hoisting  from  several  different  levels ;  and  attractive.  At  the  time  of  this  writing  the 
sure  to  occur.  devices  for  the  prevention  of  overwinds,  engines  are  about  ready  to  begin  active 

The  advancement  and  improvements  Some  of  the  recent  installations  of  en-  service.  The  Philadelphia  &  Reading  Coal 
which  have  taken  place,  and  the  principal  gines  of  latest  design  for  high-speed  hoist-  and  Iron  Company,  who  build  their  own 
factors  to  which  they  are  directly  due,  ing  from  shafts  arc  shown  in  the  illus-  engines,  have  in  service  a  few  pairs  of 
are  the  increasing  depth  from  which  hoist-  trations,  among  which  special  attention  is  engines  of  greater  dimensions  (45x60  in.), 
ing  must  now  be  done,  and  the  necessity  called  to  Fig.  6.  which  shows  a  pair  of  than  those  just  described. 


'  I 


FIG.  3.  FIRST  MOTION  VULCAN  ENGINES  AT  TRUESDALE  SHAFT,  DELAWARE,  LACKAWANNA  &  WESTERN  COAL  COMPANY 
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Next  in  point  of  order  both  as  to  date 
of  installation  and  design  of  engines,  are 
those  shown  in  Fig.  3,  which  is  a  view  of 
a  pair  of  30x48-in.  first  motion,  link-re¬ 
versing  engines  of  Vulcan  design  and 
build,  and  doing  shaft  service  at  one  of 
the  best  equipped  modern  anthracite 
plants,  the  Truesdale  colliery  of  the  Dela¬ 
ware,  Lackawanna  &  Western  Railroad 
Company,  located  near  Nanticoke,  Penn. 
The  drums  are  of  the  semi-conical  metal- 
grooved  type,  Q-ft.  lo-in;  to  ii-ft.  diam¬ 
eter,  working  tight  and  loose  for  hoisting 
from  different  tevels.  .The  engines’' are 
equipped  with  steam  reverse,  steam  brake  ' 
and  steam-clutch  shifter.,'  -  ■  v 

I  Fig.  4  shows  .a  pair  bi‘3dx6o-in.  first 
motion  ^gjhes,'  with  semi-ebnical ’’drtihis 
from  8-  to’ii-ft.  diameter  working  tight 
and  loose  to  facilitate  hoisting  from  dif-.' 
ferent  levels.  They  have  the  same  equip¬ 
ment  as  those  in  Fig.  2,  and  are  earlier 
Vulcan  design.  These  engines  are  in  ser¬ 
vice  at  the  Pine  Ridge  colliery  shaft  of 


verse  and  brake  apparatus  so  that  the 
same  is  at  all  times  in  full  view  of  the 
engineer.  Among  other  smaller  things 
will  be  noticed  the  close  proximity  of 


ments,  so  that  coal  and  water  are  hoisted, 
the  methods  of  arranging  the  engines 
vary,  and  are  adapted  to  suit  the  views  of 
the  officials  of  the  different  companies. 


FIG.  5.  FIRST  MOTION  ENGINES  AT  BARNUM  COLLIERY,  PENN.  COAL 
COMPANY,  PITTSTON,  PENN. 


We  accordingly  see  two  pairs  of  engines 
placed  side  by  side  in  one  building,  at 
one  colliery;  at  another  plant  we  find  one 
pair  neatly  housed  in  one  building  with  a 
duplicate  pair  placed  directly  behind  them 
and  similarly  housed.  The  most  general 
practice  in  water  hoisting  has  been  to  set 
the  engines  at  right  angles  to  the  line  of 
hoisting  of  the  other  engines,  in  which 
case  the  end  compartment  of  the  shaft  is 
divided  into  two  smaller  compartments. 
The  hoisting  of  water  in  tanks  raised  by 
high-speed  engines  has  reached  an  ad¬ 
vanced  stage  and  few  shafts  are  now  put 
down  without  a  compartment  for  this 
purpose.  In  fact  there  are  now  many 
shafts  which  have  been  sunk,  and  in  use 
exclusively  for  hoisting  water.  That  par¬ 
ticular  attention  is  paid  to, this  branch  of 
hoisting  is  evidenced  by  the  first-class 
equipped  plants  throughout  the  field.  Most 
of  the  water  hoists  in  use  are  specified  in 

FIG.  6.  FIRST  MOTION  ENGINES  AT  WATER  SHAFT  OF  LEHIGH  COAL  AND  NAVIGATION  Table  I. 

COMPANY  AT  LANSFORD,  PENN. 


TABLE  I.  WATER  HOISTS  OPERATING  IN  THE  ANTHRACITE  REGION 


Holding  Company. 

Oi)erating  Company. 

Plant.  1 

Size  ; 
Engines.  ^ 

Hoist, 

Feet. 

r 

Oilberton  : 

i 

North  Hoist . 

4.5"  X  60  '  i 

1070 

South  Holst . ! 

46"  X  60" 

1070 

Maple  Hill . 

46"  X  60" 

676 

Phila.  and  Reading  Coal  t 

Phila.  and  Reading  Coal 

iWadesville : 

and  Iron  Co.  ( 

and  Iron  Co.  1 

New  Shaft . 

40."  X  60" 

740 

:  Old  Shaft . 

32"  X  72" 

780 

Silver  Creek . 

!  30"  X  60" 

904 

Lincoln  (2  Pair)... 

46"  X  60" 

900  each 

1 

East  Briokslde... 

45"  X  60" 

1 

(  1800 
(approx. 

r 

Mineral  R.  R.  A  Mining  (!o. 

Luke  Fldler . 

32"  X  48" 

960 

Lytle  Coal  Co . 

Lytle . 

36"  X  60" 

1600 

Pennn.  R.  K.  Co. 

1 

Susquehanna  Coal  Co .  | 

XTnion  Coal  Co .  | 

Wm.  Penn  No.  2.. 
Glen  Lyon  No.  6.. 
Hickory  Ridge... 
Scott  No.  2 . 

32"  X  48" 
30"  X  72" 
*18"  X  36" 
y 

;  960 

i  920 

600 

1000 

1 

1 

Summit  Branch  Mining  Co.  | 

Bear  Valley  No.  1 
Bear  Valley  No.  2 

36"  X  60" 
36"  X  60" 

1660 

1650 

Lehigh  (^al  &  Nnv.  Co . 

lohlgh  Coal  A  Nav.  Co . 

Colliery  No.  9 . 

42"  X  60" 

1  ^ 

*  Geared  engines.  All  others  first  motion. 


the  Delaware  &  Hudson  Company,  at 
Parsons,  near  Wilkes-Barre,  Penn.  Fig.  5 
differs  from  Figs.  2  and  3,  showing 
two  cylindrical  or  straight  metal-grooved 
drums,  of  8-ft.  diameter,  and  working 
tight  and  loose.  The  engines  are  first 
motion,  24x48  in.,  link  reversing,  have 
steam  reverse,  hand  brakes,  and  hand- 
clutch  shifter.  They  are  located  at  the 
shaft  of  the  Pennsylvania  Coal  Com¬ 
pany’s  Bamum  colliery,  near  Pittston, 
Permsylvania. 

In  connection  with  the  accompanying  il¬ 
lustrations  there  are  several  things  worthy 
of  notice  and  mention.  One  is  the  marked 
difference  in  the  construction  of  the  engine 
houses  over  that  of  a  few  years  ago,  and 
the  attractive  appearance  of  the  interior 
in  general.  Fig.  3,  it  will  be  noticed, 
shows  the  roof  trusses  to  be  of  steel  con¬ 
struction.  Another  apparent  improvement 
is  the  absence  of  the  flooring  over  the  re¬ 


telephones  to  the  engineer’s  station,  elec¬ 
tric  lights,  etc. 

Hoisting  Water 

Where  a  shaft  is  of  several  compart- 


In  addition  to  the  above  hoists,  the 
Delaware,  Lackawanna  &  Western  Rail¬ 
road  Company  put  in  operation  in  August, 
1905,  a  water-hoisting  plant  electrically 


point  the  men  have  been  dashed  into  the  tration,  are  equipped  with  the  Nicholson 
shaft  below.  patent  automatic  engine  stop.  The  en- 

When  high-speed  first-motion  engines  gines  have  tight  and  loose  drums  for  the 
were  first  used,  many  overwinds  took  purpose  of  hoisting  from  different  levels, 
place  and  wrought  much  destruction  to  one  drum  being  keyed  to  the  engine  shaft 
shafts  and  head  frames.  The  total  de-  and  the  other  loose,  but  held  fast  for 
struction  of  the  steel  head  frames  at  the  winding  by  means  of  a  toothed  clutch 
Gilberton  water-shaft,  due  to  an  over-  which  is  operated  by  a  steam-clutch 
wind,  occurred  in  1902.  An  entangled  shifter  whose  speed  is  controlled  by  an  oil 

_ _ _  cataract.  The  automatic  safety  device  is 

especially  designed  for  hoisting  from  more 
— than  one  level,  inasmuch  as  it  automatic- 

ally  adjusts  itself  for  any  number  of 
levels,  thus  eliminating  any  chance  of 
failure  on  the  part  of  the  engineer  to 
make  the  proper  adjustment  for  the  de¬ 
sired  level.  In  hoisting  from  different 
levels  it  is  obvious  that  there  are  many 
more  chances  for  overwinds  than  from  a 
single  lift,  which  is  generally  caused  by 
the  confusion  of  the  many  signals  the 
engineer  must  obey.  If  for  any  reason 
the  engineer  mistakes  the  signal,  this  de¬ 
vice  will  operate  at  the  proper  time,  as 
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EAST  BROOKSIDE  SHAFT  HEAD  FRAME,  NEAR  POTTSVILLE,  PENN. 


breaking  of  hoisting  apparatus,  other  mass  of  bent  and  broken  steel  members 
than  the  engine  or  its  parts ;  never-  alone  remained.  A  railroad  locomotive 
theless,  many  lives  have  been  lost  through  was  hitched  to  it  and  pulled  it  apart  and 
the  failure  of  the  mechanism  of  the  engine  out  of  the  way  for  erecting  another, 
to  work  properly ;  and  the  engineer,  Such  accidents  brought  into  use  de- 
capable,  but  powerless  to  control  it,  has  vices  for  preventing  the  liability  of  over- 
heen  compelled  to  witness  the  ascension  winding.  These  had  the  desired  effect, 
of  the  cage  with  its  load  of  human  freight  and  several  makes  are  now  in  use.  The 
to  the  top  of  the  head-frame,  at  which  engines  at  Lansford,  shown  in  the  illus- 


the  automatic  adjustment  is  made  when 
the  rope  is  changed  for  hoisting  from  the 
desired  level.  Most  of  the  overwind  de¬ 
vices  heretofore  built  have  been  designed 
to  prevent  an  overwind  from  a  single 
lift.  The  one  here  referred  to  is  also 
being  used  by  the  Delaware,  Lackawanna 
&  Western  Railroad  Company,  and  the 
Delaware  &  Hudson  Company. 
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Designing  Head  Frames  of  its  entire  output;  on  the  other  hand,  Where  several  breakers  are  in  opera- 

connection  with  modern  the  haulage  methods  are  not  capable  tion,  each  one  having  its  hoisting  outlet, 
surface  hoisting  plants  are  the  newdy  de-  sufficient  to  supply  to  the  hoisting  their  abandonment  is  frequently  warranted, 
signed  head  frames  erected  over  the  shaft  equipment  the  work  they  were  designed  when  it  becomes  profitable  to  take  the 
£qj-  supporting  larger  sheave  wheels  than  perform,  then  there  has  been  an  un-  coal  from  the  territory  feeding  them,  by 
were  formerly  used.  The  selection  of  the  warranted  over-expenditure  in  the  instal-  mechanical  haulage  underground  to  the 
material  for  a  head  frame  still  remains  a  lation  of  the  hoisting  plant  and  machinery,  foot  of  the  main  shaft  of  a  concentrated 
matter  of  choice  between  steel  or  wood  combined  study  of  these  two  allied  plant,  where  the  shaft  and  powerful  hoist- 

and  although  steel  for  a  time  was  almost 
exclusively  used,  some  of  the  companies 
are  returning  to  the  wood  construction, 
of  improved  design.  The  head  frame  of 
the  new  Sayre  shaft  of  the  Lehigh  Val¬ 
ley  Coal  Compan}',  at  Mt.  Carmel,  is  of 
steel.  The  two  head  frames  at  the  East 
Brookside  shaft  of  the  Philadelphia  & 

Reading  Coal  and  Iron  Company,  in  the 
Lykens  district  are  of  wood.  One  is  erected 
over  the  water-hoist  compartment  and  the  ' 
other  over  the  coal  shaft.  They  are  shown 
in  the  illustrations,  and  in  detail  in  Figs. 

2  and  8.  They  were  framed  and  all  parts 
marked  at  the  company’s  East  Mines  lum¬ 
ber  yard  near  Pottsville,  from  which  place 
they  were  shipped  to  their  location,  all 
ready  for  erection.  The  great  hi.ght  and 
length  of  the  braces  of  the  coal-shaft 
frame,  as  will  be  noticed,  were  due  to  the 
fact  that  they  are  located  on  the  side  of  a 
steep  hill,  and  because  the  engines,  power¬ 
ful  45x6o-in.  first-motion  machines,  were 
already  in  place,  having  hoisted  from  the 
slope  near  the  shaft.  It  was  necessary  to 
get  enough  distance  to  permit  the  hoist¬ 
ing  rope  to  fleet  properly  on  the  drum. 

These  head-frames  were  constructed  of 
wood  after  much  consideration  as  to  what 
would  be  the  best  material,  and  it  was 
even  admitted  by  several  structural  com¬ 
panies  that  wood  would  be  the  best.  The 
company  in  selecting  wood  for  the  mate¬ 
rial,  was  highly  influenced  by  the  destruc¬ 
tion  of  its  expensive  steel  head-frame  at 
the  Gilberton  Water  Shaft  in  1902  when 
an  overwind  entirely  demolished  it.  It 
was  replaced  at  once  by  a  wooden  frame. 

Another  overwind  broke  one  of  the  i6xr6- 
in.  ties  supporting  the  sheaves,  but  the 
head-frame  withstood  destruction. 

The  accident  at  Gilberton  was  followed 
closely  by  one  at  the  Knickerbocker  col¬ 
liery  of  the  same  company  and  the  de¬ 
struction  of  the  steel  frame  made  room  for 
another  of  wood.  The  design  of  the 
Brookside  frames,  as  will  be  seen,  is 
most  substantial.  They  are  independently 
erected,  being  only  connected  by  a  light  tie 
piece,  so  that  an  accident  will  destroy 
only  one  and  not  both.  These  head  frames 
have  just  been  put  into  use. 

Concentration  of  Hoisting 

The  methods  of  hoisting  become  broad 
when  we  consider  a  general  application 
of  them  to  the  profitable  transportation  of  subjects,  hoisting  and  haulage,  taking  into  ing  engines  are  used  solely  for  raising  the 
the  mined  product.  Associated  with  haul-  consideration  the  conditions  existing  in  combined  output  to  the  surface.  The  con- 
age,  the  two  must  be  studied  and  operated  each  particular  locality,  has  resulted  centration  plan  is  not  entirely  due  to  the 
one  with  the  other,  since  the  profitable  throughout  the  field  in  “concentration,”  part  exhaustion  of  the  coal  in  certain  sec- 
preparation  of  one  is  dependent  on  the  which  is  now  the  prevailing  plan  upon  tions,  but  has  resulted  from  a  careful 
other;  on  the  one  hand  our  haulage  capa-  uhich  the  opening,  development  and  oper-  study  of  economy  and  general  conditions, 
city  is  diminished  if  the  hoisting  equip-  ation  of  a  modern  anthracite  colliery  is  in  connection  with  which  hefisting  is  such 
ment  is  inadequate  to  relieve  the  haulage  profitably  conducted.  an  important  factor. 
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bore  hole  near  the  power  plant  on  the 
surface  and  along  the  roadways  under¬ 
ground  to  the  hoist.  The  same  general  re¬ 
marks  apply  to  the  use  of  compressed- 
air  hoists. 

Ste.\m  Used  Less  Underground 
The  number  of  steam  engines  under¬ 
ground  has  decreased  in  recent  years 
mainly  because  of  the  loss  of  pressure 
where  the  steam  must  be  carried  any 
great  distance,  and  on  account  of  the 
weakening  of  the  roof  and  the  rotting  of 
the  timber  by  the  heat  radiating  from 
steam  lines.  Steam  engines  for  furnishing 
power  underground  are  now  generally 
situated  on  the  surface,  and  in  close  prox¬ 
imity  to  the  boiler  house ;  the  rope  is  car¬ 
ried  over  a  sheave  wheel  and  thence 
down  a  bore  hole  and  conducted  over  a 
series  of  pidleys  to  the  landing  of  an  in¬ 
side  slope  or  rock  plane.  Such  slopes  or 
planes  are  most  frequently  located  near 
the  main  hoisting  shaft,  and  the  cars 
hoisted  up  the  pitch,  are  dropped  back  over 
a  switch  to  a  turnout  feeding  the  shaft. 
Ill  mining  the  slightly  inclined  seams 
in  the  Wyoming  region,  the  necessity  of 
operating  several  inside  slopes  or  planes 
is  obvious,  and  the  best  methods  for 
equipping  them  are  invariably  regulated 
by  conditions. 


Methods  for  Handling  an  Output 

The  rapidity  with  which  the  output  of 
a  shaft  can  be  handled  and  the  desired 
capacity  necessarily  maintained,  in  addi¬ 
tion  to  the  hoisting  and  haulage  methods, 
is  also  dependent  to  a  large  degree  on  the 
arrangement  of  the  foot  and  surface  land¬ 
ings,  where  the  handling  of  cars  can  be 
accomplished  with  ease  and  the  least  pos¬ 
sible  delay,  and  at  the  same  time  economi¬ 
cally.  Such  arrangements  vary  widely 
throughout  the  field  and  a  description  of 
them  w'ould  require  much  space.  From 
their  alliance  with  hoisting,  however,  they 
may  be  mentioned  briefly.  There  are  still 
a  number  of  collieries  where  the  mine  car 
is  hoisted  directly  from  the  mine  up  an 
incline  connecting  the  slope  and  breaker 
and  the  coal  dumped  directly  into  the 
breaker.  At  other  plants  the  coal  is 
dumped  inside  the  mine  into  gunboats, 
each  holding  generally  the  contents  of 
two  mine  cars.  There  are  now  few  cases 
where  the  coal  is  hoisted  up  a  shaft  di¬ 
rectly  into  the  breaker,  although  such  ar¬ 
rangements  were  in  existence  before  the 
mine  laws  prohibited  the  erection  of  the 
breaker  over  the  shaft. 

At  some  shafts  the  coal  is  hoisted  on 
self-dumping  cages,  the  car  tilting  and 
discharging  its  contents  into  a  big  con¬ 
veyer  line  leading  from  the  shaft  to  the 
breaker.  This  latter  method  is  becoming 
extensively  used.  At  many  places  the 
car  is  hoisted  to  a  landing  at  the  surface 
where  it  runs  by  gravity  to  the  breaker 
and  is  again  hoisted  to  the  top  of  the 
breaker  either  up  an  incline  or  a  vertical 
shaft,  the  empty  cars  being  returned  by 


Examples  of  concentration  worthy  of 
mention  are  the  Prospect  plant  of  the 
Lehigh  Valley  Coal  Company  at  Wilkes- 
Barre  ;  the  Packer  and  Sayre  plants  of  the 
same  company  at  Lost  Creek  and  Mt. 
Carmel,  respectively,  and  the  Pine  Knot 
colliery  of  the  Philadelphia  &  Reading 
Coal  and  Iron  Company  in  the  Hecksher- 
ville  valley,  near  Pottsville. 


Compressed  air  and  electric  hoists  have 
come  into  extensive  use.  The  first  objec¬ 
tions  to  tbe  use  of  electrical  equipment  un¬ 
derground  have  been  largely  removed  and 
electric  hoists  arc  now  installed  with  little 
hesitation  where  conditions  are  known  to 
allow  it.  1  heir  use  consists  chiefly  in 
hoisting  the  coal  up  underground  slopes 
or  rock  planes  which  help  to  feed  a  main 


FIG.  10.  BACK  VIEW  OF  EAST  BROOKSIDE  COAL  SH.XFT  HEAD  FRAME 


The  idea  of  concentrating  hoisting 
where  it  becomes  advisable,  brings  into 
consideration  various  methods  of  getting 
the  coal  to  the  point  of  concentration. 
The  time  when  only  steam  furnished  the 
power  and  it  was  but  necessary  to  de¬ 
cide  the  size  of  the  engine  to  do  the  work, 
has  passed. 


hoisting  outlet,  while  in  many  places  they 
are  used  on  empty  car  planes  to  hoist  the 
empty  cars  up  the  plane  to  a  point  suffi¬ 
cient  in  hight  to  give  the  cars  momentum 
enough  to  run  by  gravity  to  the  point  of 
distribution.  The  current  to  the  electric 
hoists  underground  is  carried  through  the 
wire  over  the  surface  and  thence  down  a 


Rope  Haulage 


means  of  the  empty  car  plane  mentioned 
above. 

One  of  the  most  satisfactory  arrange¬ 
ments  at  shaft  landings  inside  for  facili¬ 
tating  the  hoisting  of  a  large  output  is 
shown  in  Fig.  7.  Such  arrangement  re¬ 
quires  little  attendance  and  still  less  me¬ 
chanical  power  to  adequately  supply  a 


Handling  Water  in  Deep 
Workings 

The  size  of  a  boilgr  plant,  power  house, 
and  the  capacity  of  the  pumps  installed  in 
anthracite  collieries  depends  generally  on 
the  depth  of  the  workings.  The  mines  in 


been  abandoned  in  deep  shafts  and  large 
water  tanks  installed.  It  has  been  claimed 
that  the  cost  of  hoisting  water  in  this  man¬ 
ner  is  only  one-third  the  cost  of  pumping 
the  same  flow.  At  one  plant,  a  pair  of 
powerful  engines  are  used  to  raise  two 
tanks,  each  with  a  capacity  of  2000  to  2500 
gal.,  from  a  depth  of  from  1350  to  1600 
ft.  in  I  min. ;  the  tanks  are  filled  auto¬ 
matically  and  when  they  reach  the  surface 
are  discharged  into  chutes  to  convey  the 
water  away  from  the  shaft. 


large  shaft  and  high-speed  hoisting  ma¬ 
chinery  without  loss  of  time.  There  are 
a  number  of  other  methods  in  successful 
use,  but  that  shown  in  Fig.  7,  used  ex¬ 
tensively  by  the  Lehigh  Valley  Coal  Com¬ 
pany,  both  inside  the  mines  and  on  the 
surface,  has  proved  satisfactory,  and  is 
installed  at  nearly  all  new  shaft  operations. 
The  grades  and  lengths  are,  of  course, 
dependent  on  locality  as  to  the  distance 
between  seams. 


Powder  Required  Per  Ton  of 
Coal 


FIG.  II.  ELECTRIC  HOIST  USED  BY  SUSQUEHANN.\  CO.\L  COMP.\NY  .\T  THEIR 
GLEN  LYON  COLLIERY 


The  superior  flexibility  of  a  rope-haulage 
system  is  generally  conceded,  and  renders 
it  adaptable  to  the  varying  conditions  un¬ 
der  which  coal  is  brought  to  the  foot  of  a 
shaft.  In  most  every  mine,  there  is  a 
slope  or  plane  or  both.  The  installation 
of  such  a  system  requires  a  comparatively 
small  outlay,  and  its  cost  of  maintenance 
is  small  compared  with  that  of  other  sys¬ 
tems.  The  tail-rope  system  requires  less 
trackage  and  fewer  cars  for  a  given  output 
than  most  other  schemes  of  haulage.  This 
method  is  easily  controlled  and  is  espe¬ 
cially  adapted  to  undulating  roads. 

The  chief  materials  required  for  an  in¬ 
stallation  of  this  kind,  are  a  double-drum 
engine;,  wire  ropes,  the  total  length  of 
which  should  be  three  times  the  length  of 


In  mining  anthracite  coal,  black  powder 
is  generally  used,  but  the  quantity  varies 
in  the  different  seams;  the  thinner  the 
bed,  the  more  powder  required  per  ton 
of  output.  In  the  early  seventies  in  the 
Upper  Lehigh  field,  as  much  as  100  tons 
of  coal  were  mined  per  keg  of  powder, 
or  %  lb.  of  powder  per  ton  of  coal.  This 
was  in  the  Mammoth  seam,  60  ft.  thick; 
in  thinner,  5-  to  7-ft.  beds,  in  Lacka¬ 
wanna  county,  one  keg  of  powder  pro¬ 
duced  on  an  average,  30  tons  of  coal  in 
1896.  Recent  tests  show  that  in  mining 
a  thin  seam,  3  to  4  ft.  thick,  only  16  to  25 
tons  are  produced  per  keg  of  powder. 

Boiler  efficiency  i§  increased  by  the  use 
of  apparatus  which  records  percentage  of 
'carbon  dioxide  in  escaping  flue  gas.  The 
draft  can  then  be  properly  regulated. 


FIG.  12.  STANDARD  ELECTRIC  HOIST  IN  USE  AT  AUCHINCLOSS  AND  BLISS 
COLLIERIES  OF  DELAWARE,  LACKAWANNA  &  WESTERN  COAL  COMPANY 


the  southern  anthracite  field  use  from  8  to 
12  per  cent,  of  their  coal  output  for  mak¬ 
ing  steam,  as  most  of  the  mines  at  the 
present  time  hoist  about  2j4  tons  of  rock 
and  pump  from  10  to  15  tons  of  water 
against  a  head  of  1400  to  1500  ft.  per  ton 
of  coal  produced.  At  some  of  the  col¬ 
lieries  in  the  Schuylkill  field,  pumps  have 


the  haulways;  good  single  track,  rollers 
and  sheaves,  and  terminal  arrangements. 
The  engine  should  be  located  near  the  foot 
of  the  shaft.  The  usual  speed  at  which  a 
system  of  this  kind  is  run  is  from  750  to 
1050  ft.  per  min.  on  a  straight  road ;  but  it 
is  reduced  to  to  of  the  normal  speed 
when  the  trip  is  passing  around  curves. 
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Electricity  in  Anthracite  Mining 

The  Use  of  Electric  Power  for  Operating  Breaker  Machinery, 

Water  Hoists,  Ventilating  Fans  and  Mine  Pumps  Is  Successful 

B  Y  hT  mT  warren* 


Electricity  was  first  used  for  electric 
power  in  connection  with  anthracite  min¬ 
ing,  in  Pennsylvania,  about  twenty  years 
ago,  when  an  electric  locomotive  was  in¬ 
stalled.  Since  that  time  the  introduction  of 
electrically  operated  machinery  has  been 
carried  on ;  but  by  far  the  greatest  amount 
of  apparatus  which  has  been  installed  up 
to  date,  has  been  put  in,  in  the  last  six 
years. 

The  original  installations  usually  con¬ 
sisted  of  either  a  belt-driven  or  direct-con¬ 
nected  generating  set  of  from  lOO  to  150 
kw.  capacity,  the  power  being  used  for 
operating  electric  locomotives,  and  in  some 
instances,  for  driving  pumps  and  hoists. 
As  the  advantages  of  this  apparatus  were 
appreciated,  more  units  were  installed, 
and  usually  the  size  of  the  unit  was  in¬ 
creased,  so  that  in  recent  years,  a  com¬ 
mon  unit  has  been  a  300-kw.  sefe  When 
these  units  supplied  only  a  few  pieces  of 
apparatus,  the  resulting  load  on  the  station 
was  extremely  variable,  so  that  in  such 
cases  it  did  not  pay  to  use  anything  other 
than  the  simple  engine;  this  gave  a  low 
first  cost  of  installation. 

In  later  installations,  more  apparatus 
was  installed  and  the  loads  became 
steadier,  so  that  an  increase  in  steam  econ¬ 
omy  was  considered.  To  accomplish  this 
result,  tandem  or  cross-compound  engines 
were  used.  Very  few  engines  have  been 
operated  condensing,  however,  owing  to 
either  the  lack  of  water  for  condensing 
purposes,  or  its  bad  quality,  which  latter  is 
due  to  the  fact  that  the  water  is  pumped 
qut  of  the  mines. 

A  High-tension  Alternating-current 
Power  Plant 

The  increased  requirements  for  electric 
power,  however,  have  been  such,  that  in 
certain  instances,  it  was  finally  decided  to 
install  a  high-tension  alternating-current 
power  plant,  distributing  its  power  through 
sub-stations  in  the  various  collieries.  One 
such  installation  is  using  steam-operated 
turbines,  where  the  only  water  available 
for  condensing  purposes  is  that  which  is 
pumped  from  the  workings.  This  station 
has  been  in  use  for  five  years,  and  the 
condensing  operation  has  been  satisfactory. 
It  is  of  course  not  feasible  to  use  surface 
condensing  under  these  conditions,  and 
barometric  condensers  must  be  used,  on 
account  of  the  acid  condition  of  the  con¬ 
densing  water. 


•Chief  electrical  engineer,  Delaware,  Lack¬ 
awanna  and  Western  Railroad  Company, 
Scranton,  Penn. 


A  Central  Power  Plant 

The  Hampton  central  power  plant  of  the 
Lackawanna  company  was  built  in  1903. 
The  installation  included  three  500-kw. 
turbines.  At  the  time  this  station  was 
installed,  it  was  thought  it  would  meet  the 
requirements  for  sometime  lo  come.  The 
increase  was  so  great,  however,  that  two 
additional  units  of  the  same  size  were  af¬ 
terward  installed,  and  at  the  present  time 
a  2ooo-kw.  unit  is  being  put  in  place,  so 
that  instead  of  the  original  capacity  of 
1500  kw.  in  1903,  the  load  has  increased  so 
that  the  requirements  now  call  for  a  total 
of  4Soo-kw.  capacity.  The  operation  of 
this  plant  with  its  sub-stations,  has  been 
economical  and  extremely  satisfactory. 
The  sub-stations  at  the  various  mines  re¬ 
quire  but  little  attention,  and  have  given 
practically  no  trouble. 

The  electric  locomotives  installed  in  the 
anthracite  mines  up  to  1902,  were  used 
solely  for  the  purpose  of  hauling  coal  on 
the  main  gangways.  It  was  apparent, 
however,  that  if  a  locomotive  could  be 
designed  to  handle  the  cars  in  the  cham¬ 
bers,  a  greatly  increased  saving  in  haul-  i 
age  would  result. 

Gathering  Locomotives 

In  June,  1902,  the  first  electric  locomo¬ 
tive,  equipped  with  reels,  so  that  the  motor 
could  be  run  into  the  rooms  without  the 
use  of  trolley  wires  in  the  chambers,  was 
installed  at  the  Cayuga  Colliery,  of  the 
Lackawanna  Company.  At  the  present 
time,  hundreds  of  this  type  of  locomotive 
are  in  use,  and  to  meet  special  require¬ 
ments,  locomotives  have  been  built  and 
equipped  with  a  small  hoist  used  for  pull¬ 
ing  cars  up  extremely  steep  chambers. 

Electric  locomotives  of  various  weights 
and  with  differing  motor  equipments  have 
been  tried ;  from  actual  experience,  how¬ 
ever,  it  has  been  found  that  a  lo-ton  loco¬ 
motive  equipped  with  two  50-h.p.  motors 
and  a  6-ton  locomotive  equipped  with  two 
25-h.p.  motors,  are  best  adapted  to  meet 
the  requirements.  With  a  heavier  loco¬ 
motive,  and  no  increase  in  the  horse-power 
of  the  motor,  trouble  will  probably  be  ex¬ 
perienced  with  the  electrical  equipment; 
it  is  therefore  best  to  have  the  motor 
equipment  large  enough  to  handle  any 
load  the  locomotive  may  be  capable  of 
hauling. 

Electric  Pumps 

The  first  electrically  operated  pumps  to 
be  installed  were  of  the  duplex  double¬ 
acting  type.  A  pump  of  this  kind  has  been 
in  operation  at  the  Lackawanna  company’s 


Bellevue  colliery  since  1896,  and  is  still 
in  service.  On  account  of  the  uneven  dis¬ 
charge  of  water  from  this  type  of  pump, 
it  was  afterward  considered  best  to  use 
triplex  pumps,  and  many  of  this  kind  have 
been  installed.  Perhaps  one  of  the  larg¬ 
est  machines  of  this  type  is  a  double-act¬ 
ing  triplex  pump,  handling  800  gal.  per 
min.,  against  a  head  of  800  ft.  at  the 
Avondale  colliery  of  the  Lackawanna 
Company.  This  pump  is  driven  by  two  25- 
h.p.  motors,  and  has  been  in  operation 
since  1901.  The  only  trouble  experienced 
with  this  machine  is  that  which  occurs  to 
any  pump  handling  bad  mine  water,  that 
is,  the  action  of  the  acid  on  the  valves 
and  water  chambers.  The  operation  of 
all  the  electrical  pumps  first  installed  was 
so  satisfactory,  that  larger  pumping  equip¬ 
ments,  electrically  operated,  were  given 
consideration,  and  as  a  result,  an  elec¬ 
trically  operated  water  hoist,  designed  to 
handle  42,000  gal.  of  water  per  min. 
against  a  485  ft.  lift,  was  installed,  and 
has  been  in  use  a  little  over  2  years. 

About  this  time  high-efficiency  centrif¬ 
ugal  pumps  were  given  consideration. 
These  pumps  for  mine  service  are  usually 
,  made  entirely  of  acid-resisting  bronze. 
In  order  to  minimize  the  wear  of  the  pro¬ 
peller  to  a  reasonable  amount,  it  does  not 
seem  advisable  to  have  any  single-stage 
work  under  a  higher  lift  than  100  ft. 
Where  it  is  necessary  to  pump  water  to  a 
higher  elevation,  the  number  of  stages 
should  be  increased. 

Centrifugal  Pumps 

After  pumps  of  this  type  were  proved 
satisfactory,  a  6-stage  14-in.  bronze  cen¬ 
trifugal  pump,  driven  by  a  900-h.p.  induc¬ 
tion  motor,  capable  of  handling  5000  gal. 
per  min.  against  a  485  ft.  head,  was  in¬ 
stalled  by  the  Lackawanna  company. 
This  pump  has  been  in  service  about  14 
months,  and  has  given  practically  no 
trouble. 

Certain  mine-ventilating  fans  are  driveiv 
by  electrical  motors,  but  there  are  not 
many  such  equipments,  these  being  used 
only  in  cases  where  it  is  not  absolutely 
necessary  that  the  fan  be  in  operation  con¬ 
tinually.  A  few  breakers  have  been 
equipped  with  electrically  operated  ma¬ 
chinery,  and  such  installations  have  proved 
satisfactory.  Motors  are  also  being  used 
to  drive  conveyer  lines  carrying  the  culm 
from  banks  to  washeries. 

Advantages  of  Electricity 

In  a  general  way,  the  increase  of  elec¬ 
trically  operated  apparatus  was  slow  at 
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first,  and  limited  principally  to  mine  haul¬ 
ing,  but  as  the  advantages  and  conven¬ 
ience  of  this  form  of  power  were  ap¬ 
preciated,  its  use  was  greatly  increased, 
until  now  electricity  is  used  in  practically 
all  branches  of  mining;  one  beneficial  re¬ 
sult  of  this  condition  is  the  elimination  of 
steam  and  the  consequent  heat  from  the 
mines.  The  increased  output  of  coal 
which  can  be  handled,  over  a  given  track, 
^nd  the  reduced  haulage  costs  with  elec¬ 
tricity,  is  also  most  important. 

Wherever  an  electric  motor  can  be  used, 
and  thereby  eliminate  a  long  steam  line,  a 
saving  in  the  operating  cost  should  result. 
This  applies  particularly  to  steam-driven 
apparatus,  which  is  only  used  a  few  hours 
out  of  the  24;  the  steam  line  losses  under 
these  conditions  are  a  much  larger  factor 


Anthracite  Mine  Inspection 

By  L.  M.  Ev.\ns* 

About  the  time  of  the  passage  of  the 
act  of  June  8,  1901,  the  anthracite  miners 
were  of  the  opinion  that  the  office  of 
mine  inspector  as  far  as  real  mine  inspec¬ 
tion  was  concerned,  had  become  a  “dead 
letter.”  This  is  no  reflection  on  former 
inspectors,  for  the  reason  that  a  proper 
performance  of  their  duties  was  a  physi¬ 
cal  impossibility.  Their  districts  were  too 
large;  in  fact  about  all  of  their  available 
time  was  consumed  in  traveling,  and  in 
the  investigation  of  mine  accidents.  Some 
of  the  districts  covered  a  distance  of  25 
miles,  with  an  average  of  59  mines  to  the 


what  shall  constitute  a  satisfactory  mine 
inspection.  They  may  vary  to  suit  local 
conditions,  but  they  will  have  for  their 
object  the  safety  and  health  of  the  work¬ 
men,  besides  the  protection  and  preserva¬ 
tion  of  property. 

Import.\nce  of  Mine  Inspection 
Aside  from  the  investigation  of  all  acci¬ 
dents  and  the  preparation  of  the  infoima- 
tion  which  constitutes  an  official  report  of 
the  mining  industry,  thorough  mine  in¬ 
spection  is  of  material  benefit  to  employer 
and  employee ;  that  some  of  the  larger 
coal  operators  have  long  since  recognized 
this  fact  is  attested  by  their  having  em¬ 
ployed  qualified  persons  to  act  as  company 
mine  inspectors.  A  close  study  of  the 
mine  laws  will  show  that  their  essential 
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district,  employing  jooo  miners.  The 
mine  representatives  realizing  the  dangers 
from  this  condition  of  affairs,  decided  to 
frame  a  bill  providing  for  more  frequent 
mine  inspection ;  this  proposed  measure 
was  taken  to  Harrisburg,  with  the  result 
that  a  new  law  was  soon  enacted  making 
many  material  changes  in  the  office. 

The  new  law  divides  the  region  into 
20  districts  instead  of  8,  and  requires 
that  the  inspectors  be  elected  by  the  people 
instead  of  being  appointed  by  the  Gov¬ 
ernor;  it  is  also  required  that  the  face  of 
every  working  place  be  inspected  once  in 
three  months,  instead  of  specifying  that 
such  places  should  be  inspected  as  often 
as  the  inspectors’  duties  will  permit.  All 
the  mine  laws  state  in  a  general  way  just 

♦Mine  inspector,  second  anthracite  district, 
Scranton.  Penn. 


features  are  decidedly  in  favor  of  the  in¬ 
dustry  from  a  practical  standpoint. 

Mine  Inspection 

In  a  condensed  form,  the  anthracite 
mine  law  with  regards  to  mine  inspection 
is  as  follows :  The  inspector  shall  inspect 
all  workings  in  his  district  once  m  every 
three  months  or  oftener  if  necessary;  he 
shall  see  that  every  necessary  precaution 
is  taken  to  insure  the  safety  and  health 
of  the  workmen  at  all  times,  whether  pro¬ 
vided  for  in  the  act  or  not ;  the  inspector 
shall  also  visit  the  face  of  every  working 
place  and  see  that  it  is  thoroughly  ven¬ 
tilated.  \  record  of  the  material  circum¬ 
stances  of  the  visit  is  to  be  kept  and  his 
daily  proceedings  are  to  be  sent  to  the 
chief  of  the  department  of  mines  in  what 
is  called  a  narrative  report.  In  addition 
to  this  the  inspector  is  required  to  prepare 


When  anthracite  mining  was  in  its 
early  stages,  the  simplest  kind  of  devices 
were  used  for  ventilation.  In  the  Lehigh 
region,  where  mines  were  comparatively 
deep,  ventilation  was  effected  by  natural 
agencies.  In  the  Wyoming  valley  in  the 
sixties  and  early  part  of  the  seventies, 
steam  jets  were  commonly  used  and  in 
some  mines,  a  furnace  fire  at  the  foot  of 
the  up-cast  was  employed. 


than  they  would  be  where  the  steam- 
driven  unit  is  operated  continuously,  as  in 
the  case  of  a  fan. 

The  use  of  motor  drives  in  breakers 
eliminates  many  countershafts,  belts  and 
journals,  and  the  consequent  fire  hazard. 
The  breaker  is  also  more  accessible,  and 
the  motors  are  capable  of  handling  mo¬ 
mentarily  heavy  overloads. 


a  colliery  report  which  is  posted  at  the 
mine  entrance,  showing  the  number  of 
each  breast  or  entry  inspected,  and  stat¬ 
ing  the  condition  of  each  working  place  by 
the  words  “good,”  “fair,”  or  “bad.” 

After  deciding  which  mine  is  to  be 
visited,  the  inspector  usually  sends  a  tele¬ 
phone  message  on  short  notice  to  the  com¬ 
pany  official  in  charge,  stating  that  he  is 
coming  to  visit  the  mines,  and  requesting 
that  the  company  official  meet  him.  The 
mine  foreman  is  not  informed  of  the  visit 
until  the  inspector  arrives  at  the  mine. 

The  miners  take  exception  to  having 
the  foreman  present  with  the  inspector, 
giving  as  their  reason  that  the  workmen 
are  loath  to  report  any  complaint  to  the 
inspector  under  the  fear  of  future  unfair 
treatment  from  the  foreman.  They  are 
not  justified  in  this  exception,  for  the 
reason  that  the  foreman  could  advance  the 
argument  along  the  same  line,  that  is, 
the  miner  should  not  be  present  while 
the  inspector  and  foreman  are  inspecting 
his  place.  This  is,  of  course,  unreason¬ 
able.  It  is  not  necessary  to  point  out 
any  violations  to  a  competent  inspector, 
and  if  it  is,  the  sooner  he  is  replaced  by 
someone  more  competent,  the  better  it  is 
for  all  concerned. 

PoiNT-s  TO  BE  Observed 

Jt  would  be  impossible  to  give  within 
this  space  all  the  details  that  are  likely 
to  occur  while  making  an  inspection  of  a 
mine,  and  for  this  reason  only  the  import¬ 
ant  features  will  be  mentioned. 

Mine  inspections  are  made  in  the  morn¬ 
ing  for  the  reason  that  the  miners  and 
foremen  spend  this  time  in  the  face  of 
the  workings.  Upon  entering  the  mine, 
the  inspector  makes  an  examination  of  the 
map  or  print  of  the  workings,  noting  in 
his  book  any  features  requiring  attention ; 
in  fact  he  makes  a  survey  of  the  physical 
features  of  the  mine,  and  the  thickness 
and  nature  of  cover  overlying  any  seam. 
His  investigation  of  the  map  also  shows 
all  places  that  are  approaching  penned-up 
water  or  gas ;  the  plan  of  ventilation  and 
location  of  overcasts :  the  connections  of 
the  first  and  second  openings,  and  the 
traveling  ways  throughout  the  mines ;  he 
has  by  this  time  an  outline  of  the  mines 
in  his  mind,  and  from  this  information 
he  takes  his  bearings  and  decides  which 
section  of  the  mine  he  will  inspect. 

His  first  examination  includes  the  ven¬ 
tilating  apparatus  and  the  hoisting  ap¬ 
pliances;  it  is  observed  whether  these  are 
daily  examined  and  a  record  of  the  same 
kept  for  inspection.  The  surface  inspec¬ 
tion  also  includes  all  automatic  devices  to 
prevent  cars  from  falling  into  the  shaft 
and  the  investigation  of  gates,  check  sig¬ 
nals,  etc.  It  is  also  necessary  to  observe 
the  arrangement  and  construction  of  the 
buildings  with  the  view  of  preventing  fires. 
Having  completed  these  duties  on  the  sur¬ 
face,  the  inspector  descends  the  shaft  or 
slope  as  the  case  may  be.  Any  experienced 
person  can  determine  the  condition  of  the 


shaft  by  riding  on  the  cage,  but  since 
daily  examinations  of  the  shaft  are  made, 
it  is  not  necessary  that  the  inspector  make 
a  second  examination  which  of  necessity 
must  be  made  at  night,  or  when  tiie  col¬ 
liery  is  idle. 

Arriving  in  the  mine,  he  visits  the  fire¬ 
boss  station  and  examines  reports  of  daily 
examinations,  visits  the  medical  room  and 
makes  an  examination  as  to  whether  it 
is  supplied  with  stretchers,  splints,  woolen 
and  rubber  blankets,  oils  for  burns,  band¬ 
ages,  and  in  fact  everything  that  may 
enter  into  the  complete  equipment  of  an 
emergency  hospital.  In  examining  the 
stables,  it  is  noted  whether  or  not  they 
are  provided  with  a  separate  split  of  air. 
If  the  breaker  is  built  over  the  shaft,  in¬ 
quiry  is  made  as  to  what  standing  orders 
are  in  force,  in  case  a  fire  should  occur 
in  the  breaker.  Having  attended  to  these 
m.atters,  the  inspector  proceeds  on  into  the 
mines,  paying  close  attention  to  the  con¬ 
dition  of  roads  with  respect  to  width, 
roof,  drainage,  head  blocks,  or  switches, 
safety  holes  at  the  foot  of  planes,  or  any¬ 
thing  that  may  appear  as  being  a  source 
of  possible  danger. 

Investigating  the  Workings 

Ivntering  that  section  of  the  mines  where 
the  chambers  are  to  be  inspected,  the  most 
important  question  is  the  condition  of 
ventilation  and  roof;  notice  is  taken  of 
the  quantity  of  air  circulating  on  both  the 
intake  and  return,  and  tests  are  made  to 
determine  whether  it  is  charged  or  not. 
Arriving  at  the  face  of  the  gangway  the 
quantity  of  air  is  again  noted  to  deter¬ 
mine  whether  there  is  considerable  leak¬ 
age,  and  what  causes  it. 

When  inspecting  a  chamber  it  is  neces¬ 
sary  to  observe  the  condition  and  loca¬ 
tion  of  all  crosscuts,  and  the  nature  of  the 
roof.  At  the  face  of  the  mine,  the  pulse 
of  the  collier}',  it  is  easy  to  determine 
whether  there  is  a  proper  distribution  of 
air  in  the  working  faces ;  should  the  place 
be  smoky  from  lack  of  ventilation,  which 
may  include  lack  of  doors,  open  crosscuts, 
doors  standing  open,  small  crosscuts,  and 
many  other  factors  which  are  likely  to 
contribute  to  the  lack  of  ventilation,  care¬ 
ful  note  is  made. 

The  question  of  ventilation  being  dis¬ 
missed,  attention  is  directed  to  the  con¬ 
dition  of  the  chamber  with  regard  to 
safety;  the  fixed  standard  of  perfection 
which  exists  in  the  inspector’s  mind,  and 
which  has  been  realized  after  considerable 
experience,  is  used  as  a  standard  for  com¬ 
parison.  It  may  be  that  the  props  are 
too  far  or  too  close  to  the  road,  or  that 
the  road  is  too  far  from  the  face;  it  also 
frequently  happens  that  too  much  coal  is 
kept  down,  thus  causing  the  miner  to 
neglect  his  roof  until  the  loose  coal  is 
loaded ;  this  is  one  of  the  most  prolific 
causes  of  accidents  by  falls  of  roof. 
Neglect  of  headblocks,  and  the  proper 
securing  of  cars  is  another  common 
offense.  After  visiting  the  chambers  the 


inspection  is  continued  up  the  manway, 
and  through  the  second  opening  to  the 
surface.  If  the  inspection  has  brought 
forth  any  matters  of  great  importance,  a 
letter  is  addressed  to  the  foreman  calling 
his  notice  to  the  particular  matter  requir¬ 
ing  attention  and  asking  for  a  reply  stating 
when  the  matter  will  be  attended  to. 

The  inspector’s  duties  do  not  end  with 
the  mine  examination,  but  include  the  in¬ 
vestigation  of  accidents ;  the  annual  exam¬ 
ination  of  candidates  for  certificates  as 
mine  foremen,  and  the  preparation  of  an¬ 
nual  reports  of  tonnage,  accidents,  etc. 
Considerable  correspondence  must  be  at¬ 
tended  to,  and  the  inspector  cannot  for¬ 
get  the  fact  that  he  is  to  take  an  examina¬ 
tion  every  three  years,  and  himself  run 
a  county  campaign  for  a  district  office, 
with  good  chances  of  being  defeated  for 
being  too  officious. 

Flushing  Old  Workings 

The  refuse,  such  as  slate  and  bone,  re¬ 
sulting  from  the  preparation  of  anthra¬ 
cite  coal,  is  now  utilized  in  flushing  the 
old  workings  for  the  future  recovery  of 
the  pillars.  The  material  is  usually  con¬ 
veyed  by  a  chute  to  a  Williams  crusher, 
running  from  800  to  1200  r.p.m.  and  being 
driven  by  a  50-  or  60-h.p.  engine.’  When 
an  electric  drive  is  used,  it  should  be  of 
the  street-car-motor  type  to  get  good  re¬ 
sults.  The  crusher  can  handle  about  60 
tons  of  the  material  per  hour,  but  much 
depends  on  the  hardness  of  the  rock.  If 
the  refuse  contains  hard  rock,  a  jaw 
crusher  gives  better  results  than  the 
Williams  crusher.  The  amount  of  water 
required  for  flushing  depends  upon  local 
conditions.  Ordinarily  400  to  500  gal. 
of  water  per  ton  of  material  treated,  are 
used.  The  installation  of  such  a  plant 
costs  from  $2000  to  $3000. 

A  Unique  Hospital  Car 

A  novelty  in  the  way  of  a  hospital  car 
is  in  use  by  the  Lehigh  Valley  Coal  Com¬ 
pany.  It  was  constructed  at  the  sugges¬ 
tion  and  under  the  direction  of  one  of 
the  mine  inspectors.  The  truck  is  made 
in  the  ordinary  way,  and  the  framework 
is  supplied  with  springs  upon  which  is 
constructed  a  platform.  On  the  platform 
rest  two  upholstered  cots,  provided  with 
upholstered  side  and  center  boards,  and 
four  seats  for  the  attendants.  The  car  is 
supplied  with  clean  woolen  and  rubber 
blankets,  a  heater  and  an  emergency  case, 
containing  all  necessary  equipment.  The 
car  is  kept  in  a  dry  place  at  convenient 
points,  and  in  case  of  accident,  is  rushed 
to  the  chamber  or  place  where  the  mis¬ 
hap  has  occurred.  The  car  can  be  used 
to  advantage  in  small  seams  where  men 
cannot  stand  erect  to  carry  a  stretcher. 
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Installation  and  Use  of  Turbine  Pumps 

Two  Simple  Methods  Are  Suggested  for  Calculating  the  Quantity 
of  Water  Discharged  without  the  Use  of  Bulky  Apparatus 

B  Y  nT  s';  H  a  C  H  1  T  a* 


A  turbine  pump,  electrically  driven,  with 
many  points  of  interest  by  reason  of  its 
novelty  as  well  as  its  practical  utility,  has 
been  installed  at  the  Maltby  Colliery, 
Forty  Fort,  Penn.  This  type  of  pump  is 
remarkable  for  its  simplicity  of  action  and 


entire  freedom  from  intricate  parts.  It  is 
heavily  constructed  of  such  materials  as 
will  withstand  the  wear  of  gritty  water, 
and  every  part  of  the  machine,  such  as  the 
shell,  impellers,  guide  vans,  shaft  and  bear¬ 
ings  are  designed  for  high  speed. 

The  machine  is  built  in  compact  form, 
and  is  accessible  at  all  points.  All  of  the 
working  parts  are  made  so  simple  as  to 
secure  the  greatest  amount  of  freedom 
from  wear  and  tear.  The  pump  was  in¬ 
stalled  in  May,  1906,  and  is  located  along 
the  tail-rope  haulage  road  about  5000  ft. 
south  of  the  main  shaft.  The  installation 
consists  of  a  iso-h.p.  direct-current  motor. 
No.  13L,  type  s,  shunt  wound,  500  volts, 
1200  r.p.m.,  24s  amperes,  manufactured 
by  the  Westinghouse  company,  and  one 
6-in.  4-stage  turbine  pump,  manufactured 
by  the  Jeanesville  Iron  Works  Company, 
Hazleton,  Penn. 

General  Dimensions 

The  pump  room  is  located  in  the  cross¬ 
cut  between  the  rope  haulage  and  the 
traveling  way.  The  inside  dimensions  of 
the  room  are  23x20  ft.  and  the  average 
hight  is  about  10  ft.  The  roof  is  of  good 
sandstone  formation  and  props  are  not 
needed.  Concrete  walls,  2  ft.  thick,  are 
built  on  both  sides  of  the  room  with  a  5J4- 
ft.  door  on  the  side  of  the  haulage  road 
and  a  3-ft.  door  on  the  other  side.  The 
dimensions  of  the  foundation  for  the  pump 

*Englneerlng  department,  Lehigh  Valley 
Coal  Company,  Wilkes-Barre,  Fcnn. 


and  motor  are  9  ft.  10%  in.  by  5  ft. 
in.  on  top.  It  is  made  of  concrete  of  the 
common  proportion,  1:2:5,  and  is  a  few 
inches  above  the  floor  level.  The  bottom 
is  also  laid  with  concrete.  The  principal 
dimensions  of  the  foundation  and  side  and 


end  elevations  and  the  general  arrange¬ 
ment  of  the  pump  and  motor  are  shown  in 
Fig.  2.  Fig.  I  shows  the  general  arrange¬ 
ment  of  the  pump  room  and  pipe  connec¬ 
tions. 

The  sump  is  located  about  30  ft.  south  of 
the  pump  room  and  is  25  ft.  deep.  The  suc¬ 
tion  pipe  is  8-in.  cast  iron ;  a  foot  valve 


and  a  strainer  are  provided.  The  maxi¬ 
mum  lift  in  the  suction  is  about  22  ft., 
but  under  normal  conditions  this  lift  is  in 
the  neighborhood  of  12  ft.  The  delivery 
pipe  is  6-in.  wrought  iron  and  is  167  ft.  long 
from  the  pump  to  the  foot  of  the  bore 
hole.  A  6-in.  gate  valve  is  located  in  the 
delivery  pipe  about  2  ft.  from  the  pump. 
This  valve  is  closed  when  the  pump  is 
stopped. 

The  delivery  pipe  is  laid  on  bents  2x 
2  ft.,  and  3  ft.  high  along  the  rib  in  the 
traveling  way.  These  bents  are  spaced 
25  ft.  centers  and  are  on  the  same  level 
from  the  pump  to  the  foot  of  the  bore 
hole.  The  discharge  pipe  is  connected  to  a 
cast-iron  pipe  of  the  same  dimensions  at 
the  foot  of  the  bore  hole.  It  is  pro¬ 
vided  with  a  2j4-in.  primer  supplied  with 
a  valve,  and  rests  vertically  on  bents  as 
shown  in  Fig.  3. 

Between  this  cast-iron  pipe  and  the  roof, 
and  held  tightly  against  the  roof,  a  bronze 
pipe,  two  feet  in  length  is  used.  The  bore 


hole  is  12  in.  in  diameter,  364  ft.  deep, 
and  is  lined  with  an  8-in.  wrought-iron 
pipe,  which  is  cemented  in  the  hole  so 
that  when  the  pipe  is  worn  out  the  hole 
will  still  have  a  lining  of  solid  cement; 
the  upper  end  of  the  lining  is  3  ft.  above 
the  natural  surface  of  the  ground.  A 
wooden  trough  is  built  around  the  dis- 
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FIG.  I.  PLAN  SHOWING  GENERAL  ARRANGEMENT  OF  PUMP  ROOM 


FIG.  2.  FOUNDATION  PLAN  FOR  FOUR-STAGE  TURBINE  PUMP  AT  LEHIGH  V’ALLEY  COAL 
company's  MALTBY  COLLIERY 


pump,  since  all  the  necessary  data  can  be 
obtained  in  the  pump  room.  But  when 
dealing  with  a  turbine  pump,  the  usual 
methods  of  calculation  cannot  be  applied. 
When  the  pump  at  Maltby  was  installed, 
one  of  the  superintendents  suggested  that 
all  the  water  pumped  out  in  a  given  time 
be  caught  and  weighed,  but  this  method 
was  found  impracticable  as  it  required 
bulky  apparatus.  I  suggest  two  simple 
methods  which  are  sufficiently  accurate  for 
practical  use: 

I.  In  this  first  method,  the  “velocity 
head,”  which  is  the  only  unknown  quantity, 
can  be  directly  determined.  The  velocity 
head  h  may  be  designated  by  the  expres- 

Sion  which  means  that  its  value 

is  that  head  which  produces  the  velocity 
V  at  the  discharge  end,  so  that 


Flushing  Operations 
The  turbine  pump  handles  all  the  water 
produced  from  the  flushing  operations  in 
the  upper  lifts.  The  distance  between  the 
sump  and  the  flushing  district  is  about 
2000  ft.  The  area  being  filled  is  sufficient- 


Woudea 
['  Trough 


Wir^> 'Screen  1  Glass  Tube 


Surface 


Bronie  Pipe 


TurbJQjn 
110  R.P.Mj 


Concrete  Foundation 


Water  Trough 


Uiiuil  Cl, 


APPARATUS  FOR  CALCULATING  TUR¬ 


BINE  DISCHARGE 
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in  which  g  equals  the  acceleration  due  to 
gravity  or  32.16  ft.  per  second. 

To  determine  h,  I  have  used  a  glass  tube 
3/10  in.  in  diameter,  and  slightly  bent,  as 
shown  on  the  right-hand  side  of  Fig.  4. 
The  tube  was  held  in  the  charge  end  in 
the  manner  shown  in  the  sketch,  and  care¬ 
ful  observations  of  h  were  taken  at  va¬ 
rious  parts  of  the  section,  the  average  of 
these  observations  was  found  to  be  0.45  ft. 
Therefore,  1'=-^  2  X  32.16  x  0.45  =  5.38 
ft.  per  sec.,  and  the  quantity  of  water  dis¬ 
charged  per  minute  is  5.38  X  60  X  0.3489 


ly  large  so  that  all  the  fine  particles  sus-  consists  of  one  compound-wound  belt- 
pended  in  the  water  have  a  chance  to  set-  driven  dynamo,  555  volts  full  load  and  270 
tie  on  the  bottom.  The  seam  has  a  gen-  amp.,  driven  by  a  Ball  tandem  compound 
eral  pitch  of  from  4  to  7  deg.  The  sludge  engine  which  runs  at  200  r.p.m. ;  one 
is  delivered  at  the  upper  end  of  the  breasts,  Thomson  Ryan  dynamo.  No.  620,  500 
while  the  lower  ends  are  closed  with  bat-  volts,  175  amp.,  directly  connected  to  an 
teries  and  dry  walls.  When  the  water  i8x20-in.  McEwen  engine  having  a  rated 
reaches  the  main  sump  it  is  decidedly  horse-power  of  238  at  210  r.p.m.  The  en¬ 
dear.  The  difference  in  elevation  between  ergy  for  the  turbine  pump  is  mainly  sup- 
the  sump  and  the  flushing  district  is  about  plied  by  the  latter  dynamo.  The  size  of 
60  feet.  the  wire  used  is  4-3/0  rubber  covered. 

Besides  the  turbine  pump,  there  is  a  lox  which  is  let  down  into  the  pipe  com- 
18-in.  duplex,  horizontal,  double-acting  partment  of  the  hoisting  shaft  about  90 
pump,  directly  geared  to  a  general  elec-  ft.  from  the  power  house.  The  wires  are 
trie  slow-speed  85-h.p.  motor.  This  pump  hung  in  the  usual  manner  in  the  traveling  2.  To  check  the  method  above  described, 
is  located  along  the  rope  drive  about  750  way  parallel  to  the  tail  rope  haulage  road.  I  used  another  glass  tube  of  the  same 
ft.  south  of  the  turbine  pump  room.  The  It  is  a  comparatively  easy  matter  to  cal-  diameter,  with  an  easy  curve,  as  shown 
machine  has  a  capacity  of  600  gal.  per  min.  culate  the  quantity  of  water  discharged  on  the  left  side  of  Fig.  4.  The  suction 
against  a  36s-ft.  head  through  a  lo-in.  from  the  ordinary  reciprocating  type  of  end  of  the  tube  was  well  fused  so  as  to 


of  the  main  discharging  pipe.  By  neglect¬ 
ing  the  internal  friction  of  the  tube  as  well 
as  the  friction  due  to  the  curve  in  the  tube, 
and  ignoring  the  temperature  correction, 
the  velocity  of  the  flow  of  water  through 
this  tube  may  be  calculated  as  follows : 
The  quantity  discharged  per  minute  is 
9.80  Ib.,^  and  as  i  gal.  of  water  under  or- 


eliminate  the  sharp  edge  of  the  cut.  The 
discharge  water  through  this  tube  was 
caught  in  a  tin  pail.  The  readings  were 
taken  in  various  parts  of  the  discharging 
pipe  so  as  to  get  the  representative  quan¬ 
tity  of  water  passed  through  the  glass 
tube. 

Three  tests  of  one  minute  each  were 
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The  discrepancy  between  the  two  methods 
is  842.5  —  837.6  =  4.9  gal.,  which  may  be 
due  to  the  internal  friction  of  the  tube, 
provided  the  pump  was  delivering  the 
same  quantity  of  water  when  both  observa¬ 
tions  were  taken. 

When  delivering  837  gal.  per  min.,  the 
reading  of  the  pressure  gage  attached  to 
the  pump  was  170  lb.,  which  is  equivalent 
to  a  392-ft.  head ;  the  normal  suction  head 
is  12  ft.  Before  the  turbine  pump  was  in¬ 
stalled,  it  was  thoroughly  tested  by  the 
manufacturer;  the  results  thus  obtained 
are  shown  in  Figs.  5  and  6.  According  to 
the  efficiency  curve  shown  in  Fig.  5,  the 
pump  has  an  efficiency  of  66  per  cent. ;  so 
that  thp  work  done  by  the  pump  is 

^ 

Taking  the  cost  of  power  including  inter¬ 
est  and  depreciation  on  outlay,  oil  waste, 
repairs,  pump  runners,  wages,  etc.,  at  1.5c. 
per  unit  per  hour,  the  cost  of  pumping  may 
be  expressed  as 

^  ^  ~  ^  “  O.COOOOO961  c. 
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Pennsylvania  anthracite  mines  are,  as 
a  rule,  decidedly  gaseous,  and  to  remove 
the  gases  thus  generated  in  the  workings, 
the  fans  must  be  run  day  and  night  re¬ 
gardless  of  whether  coal  is  being  mined 
or  not ;  this  causes  the  item  of  ventilation 
to  be  a  constant  source  of  expense.  All 
air  courses  have  to  be  carefully  inspected 
before  the  miners  are  permitted  to  enter 
the  workings.  If  there  is  a  leakage  along 
any  airway  the  current  will  be  short-cir¬ 
cuited  to  the  up-cast.  To  prevent  such 
defects  in  the  ventilation  a  force  of  brat- 
ttcemen  are  employed  to  inspect  brattice 
walls,  adjust  doors,  build  stoppings,  etc. 

In  mines  such  as  are  operated  in  the 
Wyoming  and  Lackawanna  valleys,  the 
care  given  to  ventilation  is  constant,  for 
it  is  a  matter  of  vital  importance  and 
safety  to  the  men  underground.  The  cost 
of  maintaining  an  efficient  ventilating  sys¬ 
tem  is  high.  The  charges  against  ventila¬ 
tion  are  made  up  as  follows :  ( i )  Amount 
of  .steam  used  per  month ;  (2)  interest 
and  depreciation  on  the  fan  and  its  drive; 
C3)  oil,  grease,  waste,  etc.,  used  cn  the 
ventilating  apparatus;  (4)  materials  used 
in  building  the  stoppings,  brattices,  etc. ; 
(5)  wages  of  brattice  men  and  engineer. 
The  total  of  all  these  items  amounted  to 
the  following  at  one  colliery; 

$0,047  per  ton  of  coal  mined  In  1902 
0.049  per  ton  of  coal  mined  in  1001 
0.072  per  ton  of  coal  mined  in  1904 
0.0S2  per  ton  of  coal  mined  in  lOO.t 
0.07s  per  ton  of  coal  mined  in  1906 
O.OStl  per  ton  of  coal  mined  in  1907 


Head  and  Capacity  Curves 
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made  and  the  average  quantity  of  water  dinary  conditions  weighs  8.355  lb.,  there  are 
thus  passed  through  the  tube  was  found  to  „ 

be  9.80  lb.  per  min.  In  taking  the  sample  ^  =272.15  cu.in.  of 

of  water,  the  discharging  end  of  the  ^  ,  1  -ri  j-  .l  r 

,  ,  ,  ,  ■  ,T  ,  ,  -.1  water  discharged.  The  diameter  of  the 

tube  was  held  practically  level  with  ^  1  r 

,  tube  was  3/10  m.  so  that  the  velocity  of 

the  discharging  pipe  so  as  to  avoid 

the  action  of  the  syphon  as  well  as  the  flow  was  found  to  be  = 

the  pressure  which  would  oppose  the  feed-  0.070696 

flow  of  the  water,  if  the  discharging  end  3849.58  in.  per  min.  The  total  quantity  of 
of  the  tube  were  raised  above  the  level  discharge  per  minute,  therefore,  is 
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pitch  Mining  in  the  Hazleton  District 

Every  Tenth  Breast  Is  Reserved  in  Order  to  Maintain 
Uniform  Pillars  in  Each  Seam,  One  above  the  Other 


BY  DELLWYN  S.  WOLFE* 


The  general  direction  of  the  Hazleton 
coal  basin  is  east  and  west.  The  seams 
are  all  inclined,  and  in  order  to  mine  the 
coal  it  is  necessary  to  proceed  in  a  dif¬ 
ferent  manner  to  that  used  in  flat  work  ¬ 
ings.  The  different  beds  are  of  varying 
thickness,  but  the  general  method  of  min¬ 
ing  is  the  same. 

Fig.  I  shows  a  typical  cross-section  of 
the  Hazleton  basin.  Fig.  2  is  a  portion 
of  the  map  of  the  Gamma  seam,  showing 
the  way  the  slopes,  tunnels,  gangways  and 
breasts  are  driven.  The  beds  lie  in  the 
following  order: 


depth  of  the  basin,  the  slopes  are  made 
w’ide  enough  for  a  double  track,  so  that 
time  may  be  saved  in  hoisting  a  loaded 
trip  up  while  the  empty  cars  are  going 
down. 

The  slopes  are  timbered  from  the  out¬ 
crop  to  where  the  top  is  solid  enough  to 
support  itself,  and  in  the  Mammoth  the 
slopes  are  timbered  all  the  way.  A  set 
of  timber  consists  of  a  collar,  two  legs, 
a  center  prop  and,  until  a  good  solid  bot¬ 
tom  is  reached,  a  windsill.  The  collar  is 
13  ft.  notch  to  notch,  and  is  7  ft.  clear 
of  the  rail.  The  legs  are  set  on  2^-in. 


After  the  slope  is  driven,  gangways  are 
started  about  every  300  ft.  on  the  pitch. 
These  are  called  first  lift,  second  lift,  etc., 
as  they  descend  from  the  mouth  of  the 
slope.  Hazleton  No.  i  slope  has  eight 
lifts.  The  gangways  are  driven  east  and 
west  from  the  slope  and  are  driven  to  the 
boundary  pillar  line,  if  no  faults  inter¬ 
vene.  The  regular  gangway  grade  is 
0.5  ft.  per  100  ft.  The  gangway  is 
driven  12  ft.  wide  and  7  ft.  high.  When 
the  top  is  poor,  or  the  entry  is  all  in  coal, 
the  heading  is  timbered  in  the  same  man¬ 
ner  as  a  slope,  except  that  no  mud  sills 


FIO.  I.  TYPIC.'lL  cross  SECTION  OF  H.\ZLETON  B.\SIN 


Keet. 


Tracy,  average  thickness .  4 

Diamond,  average  thickness.  ...  7 

Orchard,  average  thickness .  t5 

Primrose,  average  thickness .  0 

Mammoth,  average  thickness.  .  .  :i0 

Wliarton,  average  thickness .  10 

(iamina,  average  thickness .  .3 

Buck  Mt.,  average  thickness....  S 


With  but  one  exception,  the  coal  in  the 
Hazleton  district  has  been  worked  out 
from  slopes ;  the  e.xception  being  the 
Hazleton  shaft  colliery  of  the  Lehigh  Val 
Icy  Coal  Company. 

The  Mammoth  being  the  most  im¬ 
portant  seam  in  the  basin,  most  of  the 
slopes  were  sunk  in  this  bed,  as  it  allowed 
the  companies  to  work  out  the  coal  with¬ 
out  doing  any  great  amount  of  rock  work. 

Timbering  a  Slope 

In  sinking  a  slope,  the  outcrop  is  un¬ 
covered  and  after  the  engines  are  set  up 
and  the  tracks  laid,  the  work  of  tunnel¬ 
ing  commences.  On  account  of  the 

‘Assistant  engineer,  Lehigh  Valley  Coal 
Comi)any,  Hazleton,  Penn. 


outward  batter.  The  timber  used  is  pitch 
pine  14  to  18  in.  in  diameter,  and  un¬ 
peeled.  The  sets  of  timber  are  5  ft. 
center  to  center,  and  are  kept  so  by 
sprags,  short  pieces  of  4-  to  6-in.  limber, 
which  are  cut  to  fit  between  the  collars 
and  between  the  legs  and  are  nailed  in 
place.  After  a  set  of  timber  is  put  up, 
laggings,  pieces  of  4-in.  timber  5  to  6  ft. 
long,  are  placed  back  of  the  legs  and 
above  the  collars,  in  order  to  keep  any 
loose  coal  from  falling  in  the  slope  (see 
Fig.  3).  The  rails  in  general  use  are  40 
lb.  aivd  are  laid  on  sills  made  of  6-  to 
8-in.  timber. 

Cars  are  used  on  slopes  up  to  40  deg. 
pitch.  When  the  incline  is  more  than 
40  deg.,  the  coal  is  hoisted  by  a  gunboat, 
which  is  a  sheet-iron  car  with  covered 
top  and  one  end  open.  The  coal  is 
dumped  from  the  cars  into  the  gunhoat 
at  the  foot  of  the  slope,  and  hoisted  to 
the  top  where  the  gunboat  dumps 
automatically. 


or  center  props  are  used  and  the  collar 
is  only  7  ft.  notch  to  notch.  In  the  Mam¬ 
moth  scam,  the  main  haulways  are  usually 
forepoled,  i.e.,  the  coal  is  so  free  in  places 
that  a  working  shield  has  to  be  put  ahead 
of  the  last  set  of  timber  so  the  miner  can 
work  in  safety.  The  forepoles  are  6  to  8- 
in.  timber,  pointed  at  one  end,  and  are 
rammed  into  the  coal  over  the  last  collar 
and  project  5  to  6  ft.  beyond  the  last  set 
of  timber  (see  Fig.  4). 

In  the  smaller  seams  where  the  top  is 
good,  but  the  coal  free,  props  are  put  in 
on  the  high  side  of  the  gangway,  and  lag¬ 
gings  are  placed  behind  to  keep  the  coal 
from  running  onto  the  entry.  In  other 
places,  when  the  seam  is  on  a  heavy  pitch, 
the  post  and  bar  is  used.  A  prop  is  set 
up  on  the  low  side  and  a  collar  placed  on 
it.  The  other  end  of  the  collar  being  in 
a  hitch  on  the  high  side  (sec  Fig.  5) 

Gexer.m.  Methods  of  Development 

In  the  Mammoth  seam  the  gangway  is 


\ 


Ctiili  r  of  t 

filU'd  with  Ooh 


I  20  *  '^Jugulti I  Muiiwuy 
inioth  Vt‘in  Breast  ou  less  thau  35** 


Check  Battery 


Mammoth  Vein  Breast  over  35^ 


27 


generally  driven  on  the  bottom  bench. 
On  pitches  less  than  35  deg.,  two  chutes 
are  driven,  one  on  each  side  of  the  breast. 
These  chutes  are  generally  about  6  ft. 
wide  and  24  ft.  long.  At  the  end  of  the 
chutes  the  miner  works  up  to  the  top 
rock  and  opens  the  whole  seam.  The 
breasts  are  24  to  30  ft.  wide.  After  the 
seam  is  opened  out,  jugular  manways  are 
started  at  the  end  of  each  chute  and  car¬ 
ried  up  each  rib  of  the  breast.  In  actual 
mining,  a  6-ft.  cut  is  first  made  in  the 
bottom  bench,  and  the  manway  afterward 
extended.  Then  the  top  coal  is  blown 
down  by  firing  holes  drilled  up  from  the 
bottom  bench.  The  coal  is  run  down  the 
manways  to  the  gangway  and  the  slate  and 
bony  coal  is  then  left  in  the  middle  of  the 
breast  (see  Fig.  6). 

On  pitches  greater  than  35  deg.  only 
one  chute  is  driven;  this  is  carried  up 
about  24  ft.  and  a  main  battery  is  built  at 
the  end.  A  check  battery  is  usually  con¬ 
structed  about  10  ft.  from  the  gangway. 
After  the  seam  is  opened  out,  the  jugulars 
are  carried  up  each  rib  of  the  breast  from 
the  main  battery.  The  coal  as  it  is  mined 
is  left  in  the  breast  in  order  to  keep  a 
place  for  the  miner  to  work  in.  The  sur¬ 
plus  coal  is  thrown  into  the  jugulars,  and 
after  the  chute  is  full,  is  loaded  out  (see 
Fig.  7). 

After  the  Mammoth  seam  is  nearly 
worked  out,  tunnels  are  driven  north  and 
south  from  the  gangways  in  the  various 
lifts  of  this  bed  to  tap  the  overlying  and 
underlying  seams.  It  is  customary  to 
drive  but  one  tunnel  on  a  lift,  and  this 
one  is  started  about  300  or  400  ft.  from 
the  slope  in  order  to  leave  sufficient  room 
for  a  turnout.  As  the  seams  of  coal  are 
cut  in  the  tunnels,  gangways  are  started 
right  and  left  and  driven  ahead. 

Working  the  Breasts 

The  ventilation  is  carried  on  by  chutes 
which  are  driven  up  the  pitch  at  about 
50  ft.  centers  and  connected  by  stump 
headings.  The  chutes  are  10  ft.  wide  and 
24  ft.  long.  The  stump  headings  are  6  ft. 
wide.  The  breasts  are  started  from  the 
high  side  of  the  stump  and  are  driven 
24  ft.  wide,  with  headings  every  60  ft.  As 
near  as  possible,  every  tenth  breast  is 
reserved,  or  rather  not  worked,  in  order 
to  keep  uniform  pillars  in  each  seam  one 
above  the  other,  so  that  any  squeezes  or 
falls  may  be  localized,  and  the  surface 
protected. 

On  pitches  up  to  30  deg.  sheet  iron  is 
used  to  convey  the  coal  from  the  face 
of  the  breast  to  the  loading  platform  at 
the  gangway.  When  the  bottom  i;  regu¬ 
lar,  sheet  iron  is  laid  on  the  bottom  rock 
and  is  carried  up  the  middle  of  the  breast. 
Generally  two  widths  of  sheet  iron  are 
used.  When  slate  occurs  in  the  seam, 
it  is  picked  out  and  thrown  along  the 
sides  of  the  breast  and  on  each  side  of 
the  sheet  iron.  When  the  bottom  is 
irregular,  a  chute  is  built  and  carried  to 
the  face.  The  props  are  set  up  at  lo-ft. 


intervals  and  about  4  ft.  apart ;  cross 
pieces  are  nailed  on  to  these  props.  On 
these  cross  pieces  three  planks  are  trailed, 
one  in  the  center  and  one  on  each  side; 
sheet  iron  is  fastened  to  these  planks 
and  the  chute  is  ready  for  use.  When¬ 
ever  it  is  possible  the  chute  extends  to 
the  gangways  and  is  high  enough  to  dump 
coal  into  the  cars.  The  miners  keep  a 
regular  pitch  on  the  chute  by  raising  or 
lowering  the  cross  pieces  (see  Fig.  8). 

Timbering  the  Working  Places 

The  timber  in  a  breast  is  governed  by 
the  conditions  of  the  top.  If  the  top  is 
good,  only  the  chute  props  are  put  in;  if 
it  is  poor  in  places,  these  districts  are 
timbered  by  setting  props  every  6  ft.  (see 
Fig.  9).  In  setting  props,  the  miner  first 
digs  a  hitch  in  the  bottom  rock.  The 
prop  is  then  cut,  allowing  for  a  cap  piece 
of  2-in.  plank  about  20  in.  long.  This  is 
placed  on  top  of  the  prop  and  a  wedge 
driven  in  between  the  cap  piece  and  the 
roof. 

When  a  pitching  breast  strikes  a  flat,  a 
buggy  road  is  put  in.  When  the  breast 
strikes  the  pitch  again,  a  platform  is  put 
in  and  the  coal  loaded  into  the  buggy  and 
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buggied  across  the  flat  and  dumped  into 
a  chute  which  carries  it  to  the  gangway. 
On  light  pitches  a  gravity  buggy  is  some¬ 
times  used;  a  snatch  block  is  fastened  at 
the  face  of  the  breast  and  the  loaded 
buggy  pulls  the  empty  car  up.  When 
the  lift  is  too  long,  counter  gangways  are 
driven  and  the  coal  is  dumped  in  a 
counter  chute  and  loaded  on  to  the  main 
gangway. 

On  pitches  of  35  deg.  and  over,  a  main 
battery  is  built  at  the  high  side  of  the 
stump.  This  is  made  by  setting  4  props 
in  the  center  of  the  breast.  Two  props 
are  set  about  4  ft.  apart,  then  another 
prop  is  set  up  on  the  outside  of  each 
one  so  that  room  is  left  for  a  2-in.  plank 
between.  Two  2-in.  planks  are  nailed 
to  the  bottom  of  the  props,  and  from 
there  to  the  roof,  laggings  are  put  in  to 
hold  back  the  coal.  The  planks  are  cut 
out  so  that  when  the  breast  is  to  be 
loaded,  an  opening  is  available  for  the 
coal  to  come  through  while  the  lagging 
holds  back  the  main  body  of  coal. 

Props  are  set  above  the  battery,  every 
6  ft.  and  3  ft.  from  the  rib;  between  these 
are  lighter  timbers  called  relief  props. 
Planks  are  inserted  in  the  opening  be¬ 
tween  the  battery  props  and  carried  to  the 
roof;  these  planks  are  nailed  to  the  man¬ 


way  props,  thus  making  an  inclosed  space 
with  manways  on  each  side.  One  is 
used  as  a  traveling-way  by  the  miners 
and  has  steps,  which  are  made  of  laggings 
laid  against  the  prop  on  one  end,  and 
hitched  in  the  rib  on  the  other.  The 
other  manway  is  called  a  blind-manway ; 
it  has  no  steps  and  is  used  as  a  chute  for 
coal.  The  space  inside  the  battery  and 
manways  is  filled  with  coal  as  the  breast 
is  worked.  After  the  breast  is  finished 
the  main  battery  is  opened  and  the  coal 
loaded  out 

Robbing  the  Pillars 

After  a  gangway  has  been  worked  to 
the  boundary  and  all  the  breasts  are  ex¬ 
hausted,  robbing  is  then  started  at  the 
face  of  the  gangway  and  all  pillars  are 
drawn  back  to  the  tunnel.  Where  the 
top  is  good  the  rib  is  skipped  to  the  face 
and  the  pillars  are  then  brought  back. 
When  the  top  is  poor,  chutes  are  driven 
in  the  pillars  to  the  faces  of  the  breasts, 
and  the  pillars  are  brought  back  through 
the  chute.  In  either  case,  as  the  pillars 
are  being  robbed,  props  are  set  up  6  ft. 
apart,  and  at  20  ft.  intervals  on  the  pitch, 
in  order  to  protect  the  miner  from  any 
falls  and  to  keep  the  rock  out  of  the 
coal. 

In  ventilating  the  workings  the  gang¬ 
way  is  usually  the  intake.  The  return 
air.  coming  back  to  the  tunnel  through 
the  headings  to  the  chute  and  through 
an  overcast  to  the  door  in  the  tunnel. 
Where  the  seam  has  an  opening  to  the 
surface,  this  opening  is  used  as  an  inlet 
and  the  air  is  carried  across  the  stump 
heading  by  means  of  an  overcast  and 
enters  the  gangway  inside  of  a  door. 

Cost  of  Haulage  in  Anthracite 
Mines 

The  tractive  force  used  in  anthracite 
mines  depends  directly  upon  the  condi¬ 
tion  of  the  haulage  roads.  Electricity 
has  practically  taken  the  place  of  mules 
in  many  mines.  In  one  mine  where  mules 
handled  the  coal,  the  cost  of  transporta¬ 
tion  was  from  9  to  iic.  per  net  ton  mile. 
In  the  same  mine,  after  the  installation 
of  electric  motors,  the  cost  of  transporta¬ 
tion  was  reduced  to  2.8  to  3c.  per  net  ton, 
mile.  In  gaseous  workings,  compressed- 
air  haulage  systems  are  often  installed, 
but  on  account  of  unpreventable  leakage 
along  the  air  lines  and  the  inflexibility  of 
the  system,  the  cost  per  ton  of  handling 
the  coal  is  sometimes  as  high  as  6.5c.; 
in  most  mines,  however,  where  the  grade 
is  not  too  heavy,  the  cost  per  ton  mile 
does  not  often  exceed  3.5  cents. 


During  the  years  1900  to  1906,  inclusive, 
3538  persons  lost  their  lives  in  and  about 
the  anthracite  coal  mines  of  Pennsylvania. 
These  casualties  left  1908  widows,  and 
4475  orphans  under  14  years  of  age. 
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Operation  of  the  Sayre  Colliery,  Pennsylvania 

Recent  Ideas  Have  Been  Embodied  in  Constructing  the  Breaker, 

Which  Handles  the  Output  Previously  Prepared  at  Three  Other  Plants 

B  Y  pT  T  HEFFNER* 


1  he  new  Sayre  breaker  of  the  Lehigh 
Valley  Coal  Company  located  one  mile 
northeast  of  Mt.  Carmel,  Penn.,  was  built 
to  handle  the  coal  previously  prepared  at 
the  Mt.  Carmel,  the  Sioux,  and  the  Bell- 
more  breakers,  the  purpose  being  to  con¬ 
centrate  the  coal  from  several  mines  and 
prepare  it  for  the  market  at  one  place. 
The  location  selected  for  the  breaker  had 
many  natural  advantages  that  permitted 
economy  in  construction.  The  natural 
slope  of  the  ground  was  favorable  both  to 
haulage  and  drainage. 

In  providing  concrete  foundations  for 
the  various  buildings,  engines  and  boilers, 
the  stone  necessary  was  available  in  the 
immediate  vicinity.  The  concrete  forms 
for  the  walls  were  built  of  plank  which 
were  used  again  and  again  until  worthless. 


head  and  nut.  The  framework  of  the 
breaker  was  fastened  together  wherever 
possible,  by  cast-iron  timber  brackets  in 
preference  to  mortise  and  tenon  joints. 
Each  bracket  was  bolted  to  the  timbers, 
thus  tying  the  framework  securely,  and 
making  a  more  solid  support  for  the  ma¬ 
chinery.  About  1500  M.  ft.,  board  meas¬ 
ure,  was  used  to  complete  the  structure 
which  is  well  lighted  and  ventilated. 

Painting 

Both  the  interior  and  exterior  of  the 
breaker  building  is  covered  with  fireproof 
paint  which  was  applied  by  compressed 
air,  being  forced  through  a  ^-in.  rubber 
hose  on  the  end  of  which  a  spray  was  at¬ 
tached.  The  paint  was  received  at  the  col¬ 
liery  barreled  in  powdered  form  and  was 


located  near  the  building;  the  inside  is 
protected  by  a  complete  system  of  fire  pip¬ 
ing  and  hose.  A  well  drilled  and  thorough¬ 
ly  equipped  fire  company  composed  of  the 
colliery  employees  adds  materially  to  the 
extensive  precautions  taken  by  the  owners 
to  reduce  fire  risk.  The  breaker  is  equipped 
with  electric  signals  throughout  for  the 
stopping  and  starting  of  machinery'. 

The  Water  Supply 

The  water  used  for  washing  the  coal  is 
received  from  a  reservoir  located  about 
a  half-mile  north  of  the  breaker  on  the 
side  of  a  mountain  and  about  60  ft.  ver¬ 
tically  above  the  top  of  the  breaker.  The 
water  is  pumped  into  this  reservoir  from 
the  first  level  of  the  shaft  by  a  24X42XI4X 


GE.VERAL  SURFACE  PLANT  AT  THE  SAYRE  COLLIERY  OF  LEHIGH  VALLEY  COAL  COMPANY  NEAR  CENTRALIA,  PENN. 


The  mixture  was  placed  in  these  molds  as 
follows :  First,  stone  of  various  sizes  was 
placed  to  a  depth  of  from  6  to  12  in. ;  then, 
grouting  was  filled  in,  being  mixed  in  the 
proportion  of  one  part  cement  to  two  parts 
sand ;  this  mixture  was  made  thin  so  as  to 
thoroughly  fill  all  spaces  between  the 
stone. 

Framework  of  the  Breaker 
The  main  framework  of  the  breaker 
was  built  of  I2x  12-in.  Southern  yellow  pine 
timber;  white  pine  was  used  in  building 
the  jig  tanks  and  for  hand  rails  around 
the  machinery.  The  longitudinal  and  sec¬ 
tional  bracing  timbers  were  Sxio-in.,  5x12- 
in.  and  6xi2-in.  yellow  pine.  These  braces 
were  secured  in  place  with  ^-in.  bolts, 
each  having  a  ^-in.  cast  washer  under  the 


•Assistant  engineer,  Leblgh  Valley  Coal 
Company,  Centralla,  Penn. 


mixed  with  cold  water  in  a  special  mixing 
machine,  which  the  paint  manufacturers 
furnished.  The  inside  was  painted  white 
and  the  outside  black.  The  time  consumed 
by  four  men  in  painting  the  breaker  com¬ 
plete,  was  about  four  weeks. 

Heating 

A  series  of  twelve  old  cylinder  boilers 
about  30  ft.  long  were  placed  on  concrete 
piers,  underneath  the  breaker,  and  are 
used  for  heating  the  building.  The  ex¬ 
haust  steam  from  the  breaker  and  jig  en¬ 
gines  is  conducted  through  the  boilers, 
then  through  the  building  and  out  through 
the  breaker  roof,  where  the  pipes  are  fitted 
with  exhaust  heads. 

Fire  Protection 

The  breaker  is  well  protected  against 
fire  on  the  outside  by  numerous  fire  plugs 


48-in.  Worthington  compound-condensing 
pump,  the  column  being  a  14-in.  cast-iron 
pipe  to  the  surface,  and  a  14-in.  Wyckoflf 
wood  pipe  from  here  to  the  reservoir.  By 
regulating  two  valves,  the  water  can  be 
either  pumped  into  the  reservoir  or  can 
be  turned  directly  into  the  breaker.  The 
water  pipes  throughout  the  building  are 
made  of  cast  iron,  owing  to  the  acids  con¬ 
tained  in  the  mine  water  used  for  washing 
the  coal.  Over  each  shaking  screen  there  is 
a  2-in.  perforated  pipe,  having  j^-in.  per¬ 
forations  spaced  2  in.  apart;  each  jig  also 
has  a  2-in.  pipe.  The  water  used  for 
washing  the  ashes  from  underneath  the 
boilers  in  the  boiler  house  is  taken  from 
the  reservoir. 

Machinery 

The  coal-cleaning  machinery  consists  of 
the  following  kinds; 
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35  Luliljjl*  Valley  standard  shaking  screens. 

32  Ijehlgh  Valley  standard  4  ft.  Jigs. 

2  Spiral  separators. 

1  set  33^  X  4(i  in. -main  crusher  rolls. 

1  set  26  X  36  In.-maln  crusher  rolls. 

2  sets  30  X  36  in. -re-breaking  rolls. 

2  sets  23Ji  X  30  in. -No.  6  b<ine  rolls. 

4 — 6  X  12  in. -coal  conveyer  lines. 

1—6  X  16  in. -bone  conveyer  line. 

1—6  X  16  in. -rock  conv(iyer  line. 

All  the  machinery  in  the  breaker,  ex¬ 
cepting  the  32  jigs,  are  driven  either  di¬ 
rect  or  from  counter  shafting  by  a  21x31 
x36-in.  cross-compound  engine.  This  en¬ 
gine  has  a  i20-in.  fly-wheel  belt  pulley  40 
in.  wide,  from  which  a  36-in.  lo-ply  rubber 
belt  is  run  to  the  main  driving  shaft;  the 
pulley  on  the  main  shaft  is  80  in.  in  diam¬ 
eter  and  40  in.  wide.  The  main  shaft  is 
8^  in.  in  diameter  and  is  supported  on 
concrete  piers  which  are  about  5  ft.  above 
the  surface;  the  idea  in  setting  the  shaft 
so  near  the  ground  is  to  remove  the  e.xces- 
sive  strain  from  the  main  framework  of 
the  breaker.  The  pedestals  supporting  the 
shaft  are  fitted  with  adjusting  wedges  so 
that  if  the  shaft  gets  out  of  line  it  can 
be  readily  adjusted  by  tightening  or 
loosening  the  wedges  which  are  controlled 
by  set-screws. 

On  the  main  shaft  are  17  rope  sheaves, 
of  various  sizes;  these  ij4-in.  rope  drives 
run  from  this  shaft  to  the  various  counter 
shafts  and  to  such  machinery  as  is  con¬ 
nected  direct.  The  jigs  are  driven  by  a 
I2xi8x36-in.  tandem  compound  Corliss  en¬ 
gine,  which  sets  alongside  the  engine  driv¬ 
ing  the  other  breaker  machinery,  and  from 
which  six  ij4-in.  ropes  run  to  a  counter 
shaft  in  the  top  of  the  breaker. 

The  coal  from  the  Sayre  mine  is  hoisted 
up  a  shaft  from  the  first  and  second  levels 
on  self-dumping  cages;  the  cars  are  emp¬ 
tied  into  a  chute  which  is  connected  with 
a  traveling  bucket  conveyer  running  on  a 
pitch  of  3  in.  per  ft.  for  a  distance  of  250 
ft. ;  the  speed  of  travel  to  a  point  in  the 
top  of  the  breaker  where  the  coal  is  dis¬ 
charged,  is  about  100  ft.  per  min.  The 
run-of-mine  coal  which  is  dumped  at  the 
top  of  the  breaker  goes  into  a  cast-iron 
chute  4  ft.,  wide  and  w'hich  leads  to 
two  main  shaking  screens  at  the  top  of  the 
building.  The  coal,  after  passing  over 
the  two  large  screens,  starts  on  its  pre¬ 
paration  by  machinery. 

The  output  from  the  Sioux  No.  3  and 
No.  I  mines,  which  are  one  and  two  miles 
west  of  the  Sayre  breaker,  respectively,  is 
hauled  overland  by  steam  locomotives  to 
the  head  of  the  shaft,  from  which  point  it 
is  hoisted  and  delivered  to  the  breaker  in 
the  same  way  as  the  coal  from  the  Sayre 
mines.  1  he  coal  from  the  Sioux  mines 
will  eventually  be  hauled  underground  by 
electric  motors  to  the  second  level  of  the 
Sayre  shaft,  thus  doing  away  with  sur¬ 
face  locomotive  roads.  The  breaker  is  at 
present  preparing  about  1500  tons  per  day 
of  9  hours,  but  will  eventually  increase  this 
capacity. 

Preparing  the  Coal 

The  two  shaking  screens  in  the  top  of 
the  breaker  are  5  ft.  9^4  in.  wide  and  8  ft. 
8  in.  long,  with  654-in.  round  meshes ;  one 


end  of  the  shaker  is  supported  by  a  chain, 
while  the  other  end  has  two  i6-in.  diam¬ 
eter  car  wheels  underneath  it.  These 
screens  take  the  place  of  the  platform  bars. 
The  coal  which  passes  through  the  654-in. 
mesh  on  the  main  screens  is  conducted  by 
chutes  and  automatically  fed  into  the  mud 
screens;  from  these  latter  separators  the 
steamboat  coal  goes  direct  to  the  picking 
floor,  while  the  broken  coal  runs  into  the 
broken  coal  elevators,  which  raise  it  to 
the  top  of  the  two  spiral  separators,  from 
which  point  it  goes  to  the  picking  floor. 
The  sizes  smaller  than  broken  run  to  the 
foot  of  the  main  elevators,  where  they  are 
raised  to  a  point  high  enough  to  allow  the 
coal  to  be  sized  before  going  to  the  jigs. 

The  screens  to  which  the  main  elevators 
deliver  the  coal  are  installed  in  sets  of 
four,  one  vertically  over  the  other,  in  this 
way  making  all  sizes  from  egg  to  boiler 
fuel.  Most  of  the  shakers  have  double 
decks  so  that  one  will  make  two  sizes  of 
coal.  After  being  screened,  the  coal  passes 
to  the  jigs  where  it  is  automatically 
cleaned.  After  leaving  the  jigs  the  coal 
is  given  a  final  inspection  by  hand  picking, 
then  is  re-sized  by  small  shaking  screens 
before  passing  to  the  pockets,  from  which 
it  is  loaded  into  cars  ready  for  market. 

The  coal  which  passes  over  the  main 
screens  runs  onto  picking  tables  in  the 
head  of  the  breaker ;  the  bone  and  rock  are 
here  picked  out.  The  rock  is  pushed  into 
a  rock  chute  and  goes  to  a  pocket  on  the 
ground  floor,  from  which  point  it  is  loaded 
into  mine  cars  and  is  hauled  by  a  steam 
locomotive  to  the  rock  dump,  one-half  mile 
west  of  the  breaker.  The  bone  coal  is 
ground  to  smaller  sizes  for  the  purpose  of 
separating  the  coal  and  slate ;  this  product 
is  then  sized  over  shaking  screens  and 
passes  on  to  the  jigs,  where  the  slate  and 
bone  are  removed.  The. coal  is  inspected 
and  again  sized  before  going  to  the  pockets 
for  shipment. 

The  pure  coal,  which  passes  over  the 
main  picking  floor,  is  carried  to  the 
crusher  rolls  and  broken  to  steamboat 
and  smaller  sizes ;  no  lump  coal  is  made  at 
the  Sayre  breaker.  The  pure  coal,  after 
being  crushed,  is  carried  to  the  steamboat 
and  broken  screens;  these  two  sizes  are 
run  direct  to  the  pockets,  ready  for  ship¬ 
ment,  while  the  sizes  smaller  than  broken 
coal  run  by  gravity  to  a  point  in  the  lower 
part  of  the  breaker,  where  the  clean  coal 
elevators  hoist  it  to  such  an  elevation  that 
it  will  slide  over  the  clean  coal  screens 
hung  in  the  center  of  the  breaker.  The 
coal,  after  passing  over  these  latter 
screens,  is  conducted  to  the  screens  in 
front  of  the  pockets,  over  which  it  is  car¬ 
ried  for  final  sizing.  The  jigs  in  use  at  the 
breaker  are  known  as  the  Lehigh  Valley 
Coal  Company’s  Standard  4-ft.  jigs  and 
are  capable  of  removing  from  90  to  98  per 
cent,  of  the  impurities  contained  in  the 
run-of-mine  coal. 

All  chutes  in  the  Sayre  breaker  that 
carry  water  are  built  of  2-in.  plank  covered 
with  water-proof  roofing.  The  trough  car¬ 


rying  the  jig  sludge  from  the  breaker  is 
also  built  in  this  way;  the  sludge  being 
carried  a  distance  of  3000  ft.  to  a  mine 
opening,  where  it  is  discharged  and  the 
culm  used  to  fill  up  abandoned  workings ; 
the  water  is  released  to  the  live  workings^ 
of  the  mines,  from  which  it  is  again 
pumped  to  the  surface. 

The  Guibal  Fan 

The  Sayre  Colliery  is  ventilated  by  a 
20-ft.  Guibal  fan  driven  by  a  i6x32-in. 
Corliss  engine,  and  is  inclosed  in  an  ab¬ 
solutely  fire-proof  house.  The  fan  is  re¬ 
versible  and  can  be  used  either  as  an  e.x- 
haust  or  a  blower ;  the  change  is  effected 
by  regulating  the  doors  in  the  air-lock 
and  shutting  the  swinging  door  in  the  air- 
stack.  The  fan  house  is  one  solid  mass 
of  concrete,  excepting  the  roof  and  the 
window  frames.  The  windows  are  made 
of  wire  glass  54  ir>-  thick,  so  as  to  give 
them  additional  strength. 

The  Engine  House 

The  Sayre  shaft-engine  house  is  a  one- 
story  brick  building  52x104  ft.,  with  steel 
roof  trusses  and  covered  by  i-in.  boards 
and  fire-proof  roofing.  This  building  con¬ 
tains  one  pair  of  30x48-in.  first  motion, 
balanced  slide-valve  simple  engines,  with 
a  double  i4xio-ft.  conical  cast-iron  drum, 
grooved  for  iS/4-in.  rope;  one  side  ot  the 
drum  is  loose  on  the  shaft,  and  is  con¬ 
trolled  by  a  friction  clutch.  This  engine 
is  used  for  hoisting  coal  from  the  No.  3 
level,  a  distance  of  600  ft.  There  is  also 
a  pair  of  26x48-111.  first  motion  piston- 
valve  engines  with  a  iox8-ft.  conical  cast- 
iron  drum  similar  to  the  one  on  the  engine 
previously  mentioned.  This  engine  is  used 
for  hoisting  coal  from  the  first  and  second 
levels,  a  distance  of  235  and  437  ft-,  re¬ 
spectively. 

The  reverse  lever,  friction  clutch  and 
brake  of  both  these  engines  are  ooerated 
by  small  steam  engines  set  between  cylin¬ 
ders  and  also  below  floor  level;  they  are 
operated  by  levers  at  the  engineer’s  stand. 
Hand-power  brakes  also  form  a  part  of 
the  equipment.  The  large  engines  each 
have  an  auxiliary  steam  throttle,  so  that 
in  case  one  machine  refuses  to  close,  the 
engineer  can  close  the  other,  in  this  way 
reducing  the  danger  of  an  over-hoist. 

The  electric-generating  plant  of  the  col¬ 
liery  is  also  located  in  this  building,  and 
consists  of  a  I7x28x20-in.  engine,  direct- 
connected  to  a  I75'k'''.  250-volt  direct- 
connected  generator,  which  supplies  elec¬ 
tricity  to  three  7’4-ton  motors  inside  the 
mines.  The  feed  wires  are  carried  down 
the  shaft  to  the  first  and  second  levels, 
from  which  point  they  are  strung  into 
the  various  gangways. 

Oil  House 

The  oil  house  is  a  two-story  brick 
building  22x22  ft,  with  a  frame  roof  cov¬ 
ered  with  fire-proofed  roofing;  the  first 
floor  is  cement,  while  the  second  story  is 
frame.  The  various  grades  of  oil.  lamp 
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cotton,  etc.,  are  kept  in  this  building  and 
given  out  each  morning  to  the  employees. 
The  oil  tanks  are  made  from  old  cylinder 
boilers,  and  have  a  capacity  of  about  250 
gal.  each.  They  are  set  on  a  concrete 
pier  about  18  in.  above  the  floor,  the  oil 
being  delivered  in  barrels  to  the  second 
floor,  where  it  is  tapped  and  run  into 
tanks  from  which  it  is  later  drawn  for  use. 

Other  Buildings 

The  office  and  warehouse  is  a  one-story 
frame  building,  the  former  being  14x37 
ft.,  while  the  warehouse  is  84x29  ft.  The 
scale  beam  for  the  loaded  cars  from  the 
breaker  and  for  the  retail  coal  is  located 
in  this  office,  and  all  coal  leaving  the 
breaker,  either  by  rail  shipments  or  by 
team,  is  here  weighed. 

The  carpenter,  blacksmith  and  machine 
shop  is  a  frame  structure,  one  story  high, 
w'ith  a  corrugated  iron  roof.  In  the  car¬ 
penter  shop  old  mine  cars  are  repaired 
and  new  ones  put  together.  This  part  of 
the  building  is  equipped  with  both  a  cir¬ 
cular  and  a  band  saw,  while  the  machine 
shop  is  equipped  with  a  small  planer,  an 
8-in.  pipe  cutter  and  threader,  a  radial 
drill  press,  a  stationary  drill  press,  an 
emery  wheel  and  lathe,  also  a  bolt  cutter 
and  grindstone.  The  machinery  in  the 
shop  is  run  by  a  ioxi6-in.  single  engine 
connected  to  a  counter-shaft  by  belting. 

The  head-frame  is  made  entirely  of  steel, 
with  the  exception  of  the  wooden  guides 
and  floor.  The  frame  is  85  ft.  from  the 
top  of  the  shaft  to  the  center  of  the 
sheaves  at  the  head.  Four  lo-ft.  rope 
sheaves  are  set  in  this  frame,  and  carry 
the  ropes  from  the  hoisting  engines  to  the 
cages. 

The  boiler  house  is  a  brick  building 
161x42^4  ft.  with  a  34x32- ft.  wing  on  the 
west  end  for  a  blast  fan,  feed  pumps  and 
water  heater.  The  roof  is  built  with  steel 
trusses  covered  with  lead-dipped  corru¬ 
gated  iron.  In  this  house  are  seven  sets 
of  water-tube  boilers  of  300  h.p.  each, 
making  a  total  of  2100  h.p.  The  boilers 
are  equipped  with  shaking  grates,  and  the 
ashes,  which  are  washed  out  by  water, 
are  carried  to  a  bore  hole  about  100  ft. 
south,  where  they  are  used  for  Ailing  in 
abandoned  workings. 

The  air  blast  for  these  boilers  is  con¬ 
ducted  beneath  the  floor  at  the  back  end 
of  the  boilers  by  means  of  a  5  ft.  4  in.x 
4  ft.  7  in.-concrete  air  duct;  the  blast  is 
delivered  at  a  point  directly  under  each 
grate.  A  sliding  damper  attached  to  each 
i8-in.  branch  pipe  regulates  the  amount 
of  air. 

The  feed  water  is  delivered  from  the 
water  main  into  a  suitable  feed-water 
heater  set  in  the  fan  room;  the  exhaust 
steam  from  the  shaft  fan,  electric  dynamo, 
blast  fan,  feed  pumps  and  boiler-fuel  con¬ 
veyer  engines  is  turned  into  the  heater 
and  raises  the  temperature  of  the  water 
from  190  to  210  deg.  The  steam  made 
by  each  set  of  boilers  is  conducted  from 
the  steam  drum  by  a  7-in.  pipe  to  an  l8-ln. 
header  pipe  at  the  back  end  of  the  boilers ; 


from  this  header  pipe  steam  is  distributed 
to  the  various  engines  and  pumps  around 
the  colliery. 

Inside  Workings 

The  inside  workings  at  the  Sayre  Col¬ 
liery  are  connected  with  the  surface  by 
a  six-compartment  shaft  41  ft.  2  in.  long 
by  12  ft.  6  in.  wide;  two  openings  of  the 
shaft  are  used  to  hoist  coal  from  the  first 
and  second  levels;  two  to  hoist  coal  from 
the  third  level ;  a  fifth  opening  is  for 
pumping  from  the  third  level,  while  the 
last  compartment  is  connected  with  the 
20-ft.  Guibal  fan  on  the  surface,  and 
serves  as  the  main  airway  for  mine  ven¬ 
tilation.  The  shaft  was  started  in  Nov¬ 
ember,  1903,  and  finished  in  January,  1907. 

At  the  first  level  landing  the  cars  are 
delivered  to  the  east  side  of  the  shaft  by 
an  electric  motor,  and  are  then  dropped 
to  the  cage  on  a  2-per  cent,  grade,  the 
loaded  car  bumping  the  empty  one  off 


the  cage;  the  empty  runs  by  gravity  to 
the  foot  of  an  empty  car  plane  where  it 
is  hoisted  by  a  25-h.p.  electric  motor ;  from 
the  head  of  the  plane  the  car  again  runs 
by  gravity  to  the  empty  car  siding,  from 
which  point  the  motor  pulls  the  empty 
trip  to  the  interior  partings. 

At  the  second  level  the  cars  are  deliv¬ 
ered  to  the  shaft  by  the  electric  motor 
and  rest  against  a  car  stop;  this  latter  is 
built  on  a  4.69-per  cent,  grade,  and  is 
located  about  20  ft.  east  of  the  shaft;  at 
the  proper  moment,  the  operator  in  charge 
pulls  the  lever  and  the  car  is  released  at 
sufficient  speed  to  dislodge  the  empty  from 
the  cage. 

The  different  seams  at  the  Sayre  Col¬ 
liery  are  worked  on  both  the  north  and 
south  dips.  Two  large  rock  tunnels  have 
been  driven  at  this  mine  connecting  the 
north  workings  with  those  on  the  south 
dip.  Practically  all  the  haulage  ir.  the 
mines  is  accomplished  by  electric  motors, 
there  being  only  seven  mules  used  inside 
the  mine. 


Early  Preparation  of  Anthracite 
Coal 

A  study  of  the  industrial  progress  of 
our  country  shows  that  the  anthracite- 
coal  industry  of  Pennsylvania  has  con¬ 
tributed  some  interesting  chapters  to  our 
early  history.  None  of  the  problems  that 
confronted  the  pioneer  operators  was  of 
greater  importance  than  the  sizing  and 
preparation  of  the  coal  produced. 

Up  to  1830,  and  we  have  reason  to  be¬ 
lieve  that  as  late  as  1835,  the  production 
consisted  of  “nm-of-mine,”  preparation 
being  then  unknowri.  Early  statistics  are 
so  unreliable,  that  it  is  impossible  to  say 
definitely  when  active  preparation  did 
commence;  but  the  advancement  made  in 
the  line  of  preparation  took  place  at  a 
later  date  than  is  generally  supposed. 
This  is  verified  by  the  descriptions  given 
by  some  of  the  early  operators,  and  by 


the  recorded  testimony  of  witnesses  in  va¬ 
rious  lawsuits  tried  years  ago. 

From  an  examination  of  such  testimony, 
it  appears  that  breakers  first  came  into  use 
about  1856;  the  term  breaker,  prior  to  that 
time,  implied  the  use  of  any  device  for 
smashing  the  coal ;  the  present-day  coal 
breaker,  with  its  tons  of  machinery  and 
mechanical  devices  for  sizing  and  prepar¬ 
ing  the  coal,  thus  received  its  name.  A 
further  verification  of  this  belief  is  furn¬ 
ished  by  the  wording  of  some  of  the  early 
agreements  or  leases  made  between  land¬ 
lords  and  tenants. 

It  is  not  generally  known  that  hand 
power  was  at  one  time  the  motive  force 
for  revolving  the  screens  and  for  sizing 
the  coal.  The  accompanying  illustration 
shows  a  screen  turned  by  hand,  at  a  small 
plant,  which  conducted  a  local  business 
a  few  years  ago.  It  is  impossible  to  pass 
a  curiosity  of  this  sort  without  stopping 
to  examine  its  construction  and  then  con¬ 
trast  the  methods  of  the  early  days  with 
_  more  modern  practice. 


AN  EARLY  TYPE  OF  SCREEN  OPERATED  BY  HAND-POWER 
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Concrete  Underground  Mine  Stables 

Concrete  Barns  Costing  $50  per  Mule  to  Construct,  are  Event¬ 
ually  Cheaper  and  Safer  Than  the  Old  Style  Wooden  Stable 

BY  JOHN  R  HAERTTER^ 


The  announcement  that  one  of  the  min¬ 
ing  companies  of  the  anthracite  field  will 
install  mechanical  equipment  for  haulage 
purposes,  seldom  fails  to  inspire  an  article 
which  describes  at  length  the  exit  of  the 
mine  mule.  These  articles  have  appeared 
on  numerous  occasions  and  have  im¬ 
pressed  many  who  are  unfamiliar  with 
mining  methods,  that  the  mine  mule  will 
soon  be  a  relic  of  ancient  mining  meth¬ 
ods.  The  impression  is  wrong,  for  while 
mechanical  haulage  has  brought  about  an 
appreciable  decrease  in  the  number  of 
mules  in  and  about  the  anthracite  collier¬ 
ies,  we  still  find  these  faithful  animals 
contributing  much  of  the  energy  or  power 
consumed  in  the  underground  transporta¬ 
tion  of  the  coal  from  the  working  faces 


against  fire.  It  should  be  built  fireproof, 
both  for  the  protection  of  the  mules  and 
the  mine.  Many  of  the  destructive  fires 
in  the  anthracite  .field,  as  well  as  else¬ 
where,  have  had  their  origin  in  the  pump 
house,  or  in  the  underground  barn,  where 
wood  furnished  the  material  for  construc¬ 
tion.  Less  than  a  year  ago,  a  serious  fire 
had  its  origin  in  the  barn  of  the  Wood¬ 
ward  mine  near  Wilkes-Barre,  Penn., 
and  was  not  extinguished  until  41  of  the 
48  mules  in  the  barn  had  been  suffocated. 

Sanitary  Stables 

The  next  thing  of  importance  is  to  make 
the  quarters  sanitary.  This  part  is  often 
neglected  and  little  attention  is  frequently 
paid  to  it.  A  study  of  the  sanitary  con¬ 
ditions  of  the  barn  begins  with  the  selec- 


building  the  barns  recently  completed  by 
the  Lehigh  Valley  Coal  Company,  at  its 
Seneca  and  Heidelberg  collieries  near 
Pittston,  Penn.,  and  I  doubt  whether  a 
barn  exists  in  any  of  the  anthracite  mines 
which  will  surpass  or  even  equal  these  in 
construction,  general  arrangement  or  ap¬ 
pearance. 

The  Seneca  Barn 

The  usual  practice  has  been  to  locate 
the  barn  in  close  proximity  to  the  hoisting 
shaft  or  slope,  to  allow  of  quick  trans¬ 
portation  of  the  mules  from  the  inside  to 
the  surface  when  their  loss  becomes  pos¬ 
sible  through  danger  from  fire,  water, 
caves,  etc.  This  rule  has  been,  and  is 
still,  almost  universally  followed  where 


FIG.  I.  ENTRANCE  TO  UNDERGROUND  CONCRETE  MULE  BARN  AT  HG.  2.  CONCRETE  STALLS  IN  UNDERGROUND  MULE  BARN,  AT  HEIDEL- 
SENECA  COLLIERY,  PITTSTON,  PENN.  BERG  COLLIERY,  LEHIGH  VALLEY  COAL  COMPANY 


to  the  foot  of  the  hoisting  shaft  or  slope; 
or  to  a  station  or  turnout  where  the  haul 
is  taken  up  and  completed  by  mechanical 
means. 

While  mules  remain,  they  must  be  prop¬ 
erly  cared  for,  and  although  they  have 
decreased  in  number,  the  efforts  of  those 
in  charge  to  better  provide  and  care  for 
them,  have  correspondingly  increased,  as 
is  evidenced  from  descriptions .  of  some 
of  the  improved  methods  of  constructing 
an  underground  stable,  as  well  as  of  the 
care  and  treatment  of  the  mine  mule. 

Locating  a  Mine  Stable 

One  of  the  principal  considerations  to 
be  observed  in  the  selection  of  a  location 
and  the  construction  of  an  underground 
stable  for  mules  is  that  of  guarding 

*EnKlneerlng  department,  Lehigh  Valley 
Coal  Company,  Wilkes-Barre,  Penn. 


tion  of  the  stable  location  as  to  drainage, 
and  ends  with  the  construction  that  will 
make  it  convenient  and  easy  for  the  barn- 
boss  to  keep  it  in  a  clean  and  healthy 
condition. 

For  the  reasons  explained,  and  from 
past  experiences,  coupled  with  a  study  of 
the  conditions  upon  which  depends  the 
life  and  greatest  service  of  the  mine  mule, 
healthy,  substantial  barns  constructed  of 
concrete  and  iron,  are  replacing  the  for¬ 
mer  wooden  structures.  Some  of  the  more 
recently  built  stables  to  be  found  at  many 
of  the  anthracite  collieries  are  built  to 
embody  all  the  precautions  related  above, 
and  many  of  them  are  models  after  which 
it  would  be  well  for  others  to  pattern. 

All  conditions  were  previously  studied, 
and  the  methods  of  construction  made 
suitable  to  meet  these  modern  ideas,  in 


conditions  are  favorable.  There  are  now, 
however,  many  cases  where  other  condi¬ 
tions  have  made  it  advisable  to  depart 
from  the  usual  custom,  one  of  which  is 
created  by  the  abandonment  of  several 
breakers  and  hoisting  outlets,  and  the  re¬ 
sulting  necessary  transportation  of  such 
coal,  which  then  becomes  remotely  sit¬ 
uated  from  the  new  hoisting  outlet.  This 
condition  e.xisted  at  the  Seneca  colliery, 
and  the  barn  was  located  at  a  point  cen¬ 
tral  to  the  working  territory,  rather  than 
in  close  proximity  to  the  shaft,  although 
fortunately,  the  distance  from  the  barn  to 
the  outlet  is  not  so  much  in  excess  of  that 
usually  desirable. 

Going  down  the  Seneca  shaft  to  the 
Marcy  seam  and  toward  the  bam,  we 
come  first  to  the  concrete  house  in  which 
is 'kept  the  Seneca  hospital  car  (Fig.  7); 


then  to  the  shoeing  room,  harness  room, 
and  feed  room  in  the  order  named.  These 
are  all  absolutely  fireproof,  wood  having 
been  entirely  discarded  in  their  con¬ 
struction.  The  dimensions  of  the  rooms 
which  belong  to  the  barn  are  shown  in 
Fig.  7.  In  the  harness  room,  a  sheet-iron 
closet  contains  material  and  tools  for  re¬ 
pairing  harness  as  well  as  medicines, 
salves,  etc.,  for  treating  sick  or  injured 
mules.  Iron  hooks  in  the  walls  hold  new 
harness  and  collars,  while  an  offset  in  the 
concrete  forms  a  shelf  which  is  con¬ 
venient  for  many  purposes.  A  heavy 
sheet-iron  door  which  is  kept  locked,  and 
for  which  only  the  barn-boss  carries  a 
key.  forms  the  entrance. 

Details  of  the  Seneca  Barn 
The  feed  room  36  ft.  2  in.  long  by  10 
ft.  3  in.  wide  in  the  clear,  furnishes  one 
of  the  most  interesting  and  useful  parts 
of  the  barn.  The  floor  and  walls,  as  arc 
those  of  all  the  other  rooms,  are  well 
finished  in  cement.  The  /eed  room  is 


upon  entering  and  examining  the  feed 
room  of  the  Seneca  barn.  The  remaining 
space  in  the  room  is  for  storing  baled  hay 
which  is  handled  through  openings  shown 
in  Fig.  7.  I  he  bottom  of  the  openings 
are  about  level  with  the  top  of  the  mine 
car  so  that  the  bales  are  easily  handled. 
Provision  for  the  proper  ventilation  of 
the  feed  and  harness  rooms  was  made  by 
stopping  the  walls  at  about  2  ft.  from  the 


(see  Fig.  5).  Reference  to  Fig.  8  will 
show  clearly  the  dimensions. 

I  he  location  is  an  old  barn  chamber 
which  for  hight,  pitch,  etc.,  was  admirably 
adapted  for  the  present  stable,  but  unfor¬ 
tunately  was  not  as  straight  as  was  desired, 
having  been  driven  previous  to  the  time 
the  present  operators  came  into  possession 
of  the  colliery  ,and  when  little  attention 
was  given  to  driving  the  chambers  on  line. 
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FIG.  4.  PLAN  OF  STALLS  AND  MANURE  TR.\CK 


FIG.  3.  CAST-IRON  WATER  TROUGH  FOR  MULE  HARN,  LEHIGH  VALLEY  COAL  CO.MPANY 

^ -  Angles  in  the  direction  were  taken  ad- 

as  by 

four  at  the  feed 

walking  through  the  barn  room, 
i,  70  ft.  long,  contains  17  double 
r  1  stalls;  tier  number  3,  40  ft.  long,  4  double 

III  stalls,  and  tier  number  4,  or  the  end  tier, 

I  Tier  \  40  ff-  loog  7  single  stalls,  a  total  of 

I  1  \ _  28  double  and  8  single  stalls,  comprising 

V  length  ;  when  20  ft.  is  added  for 

— ~  •  passageways,  the  total  length  of  the  barn 

is  about  340  feet. 

_ Fireproof  Construction 

-  Except  for  planks  laid  on  the  con- 
floor  the  the  stable  en- 

_ from  wood  and  its 

may  therefore  be  regarded  as  fireproof. 
iND  MANURE  TR.\CK  Six-iiich  cast-iroii  pipes  form  the  corner 


shown  in  plan  in  Fig.  7  and  in  elevation 
in  Fig.  6.  In  one  corner  is  the  feed  bin 
of  concrete  construction.  3  ft.  6  in.  wide 
by  24  ft.  6  in.  long,  a  compartment,  3  ft. 
3  in.  long  by  3  ft.  wide,  which  contains 
bran,  being  separated  from  the  longer 
compartment,  20  ft.  3  in.  long  by  3  ft. 
wide,  containing  corn  and  oats,  by  a  solid 
concrete  partition  3  in.  thick.  The  bin  is 
covered  with  three  heavy  sheet-iron 
doors,  to  the  straps  of  which  are  attached 
l4-in.  wire  ropes  operating  counter 
weights  for  raising  and  lowering  the 
doors  (see  Fig.  6).  Ihe  bin  as  con¬ 
structed  is  impenetrable  by  rats  and  for 
that  reason  will  soon  show  a  great  sav¬ 
ing.  in  fact  a  saving  is  already  noticeable 
though  the  barn  houses  have  been 
in  use  but  a  short  time.  Those  who 
have  carefully  noticed  the  feed  scat¬ 
tered  about  in  the  old-style  feed  rooms 
built  of  wood  will  readily  see  that  a  sav¬ 
ing  must  result. 

The  fact  that  concrete  construction  is 
most  advisable  becomes  at  once  apparent 
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FIG.  5.  PLAN  SHOWING  ARRANGEMENT  FOR  DOURLE  STALLS  AND  METHOD  OF 
SUPPLYING  WATER  TO  TROUGHS 


top  rock,  and  imbedding  in  the  walls  and 
inserting  in  holes  drilled  in  the  roof  the 
I -in.  gas  pipes  as  shown  in  Figs.  6  and  7. 

The  construction  of  the  barn  is  shown 
in  detail  in  Fig.  8  where  the  arrangement 
of  the  single  stalls  is  given.  The  ar¬ 
rangement  for  double  stalls  is  similar  to 
that  shown  except  that  the  concrete 
partitions  in  the  figure  should  be 
omitted  when  the  distance  from  center 
to  center  of  partitions  becomes  10  ft. 


of  each  stall.  The  bottom  end  is  imbedded 
in  the  concrete  while  the  top  is  inserted  in 
a  hole  bored  by  a  special  drill  which  left 
a  core  of  top  rock  in  place  around  which 
the  pipe  fits  tight.  All  other  construction 
is  of  concrete  except  the  water  troughs, 
which  were  originally  intended  to  be  of 
concrete,  as  shown  by  Fig.  8,  but  were 
changed  to  the  cast-iron  standard  trough 
of  the  company  shown  in  Fig.  3.  The 
partitions  forming  the  stalls,  and  the 
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It  is  hardly  necessary  to  point  out  the 
many  important  features  of  the  barns,  ex¬ 
cept  to  say  that  their  construction  makes 
them  unquestionably  sanitary  and  fire¬ 
proof,  and  their  maintenance  economical. 
In  connection  with  the  latter,  the  water 
bill  for  one  month  at  the  Seneca  stable 
amounted  to  only  $1.30,  or  approximately 
2c.  per  mule.  This  includes,  of  course, 
the  water  used  periodically  for  cleaning. 
While  there  are  no  figures  available  in 
connection  with  the  use  of  one  or  more 
large  troughs  in  the  former  barns,  because 
water  was  let  run  and  wasted  and  the 
quantity  was  not  determined  by  meter, 
it  certainly  was  far  in  excess  of  the  fig¬ 
ure  just  stated.  Then,  too,  as  was  said 
before,  the  concrete  feed  bins  are  already 
showing  a  big  saving  in  feed,  just  how 
much  is  not  yet  determined  since  the- 
stables  have  not  been  long  in  use. 


mangers,  are  of  concrete  throughout,  given  a  good  coat  of  whitewash  so  that 
During  the  construction  of  the  feed  box,  the  light  is  all  that  is  desired. 

“A”  Fig.  8,  the  corners  instead  of  being 
square  as  shown  were  well  rounded  to 
prevent  the  feed  from  lodging  in  the 
corners. 

The  track  for  conveying  feed  has  not 
yet  been  installed.  The  rails  of  the  manure 
track  are  laid  directly  on  the  concrete, 
being  held  in  place  by  the  regular  size 
spike  driven  into  a  wooden  plug  inserted 
in  the  concrete;  in  this  way,  ties  are  dis¬ 
pensed  with,  making  considerably  less 
wood  in  the  barn  than  would  otherwise 
be  the  case.  The  track  is  laid  in  this  way 
from  the  end  of  the  feed  room  and  ex¬ 
tends  the  whole  length  of  the  barn. 


Heidelberg  Colliery  Barn 
At  the  Heidelberg  colliery  the  construc¬ 
tion  of  the  barn  is  almost  identical  with 
that  of  the  Seneca,  but  its  requirements 
did  not  call  for  work  on  as  large  a  scale. 
The  only  difference  in  construction  is  that 
4-in.  pipes  were  used  in  place  of  6-in.,  and 
the  barn  location  was  not  suited  for  get¬ 
ting  a  car  in  to  handle  manure.  This,  how¬ 
ever,  was  not  necessary  because  the  barn 
is  of  short  length  and  the  manure  can  be 
burrowed  to  a  door  which  opens  in  the 
concrete  wall  at  the  end  of  the  barn ;  the 
refuse  is  here  dumped  into  a  car  the  top 
of  which  is  level  with  the  floor. 

Water  and  Light  jhe  barn  was  constructed  on  the  site  of 

Fresh  water  is  conveyed  from  the  sur-  the  former  wooden  barn  located  a  short 
face  by  a  pipe  led  down  a  2-in.  bore  hole,  distance  from  the  number  two  shaft  in 


FIG.  9.  concrete  outside  MULE  BARN  AND  FEED  ROOM 


the  pipe  connecting  with  the  mains  of  the  the  Red  Ash  seam,  which  is  of  less  thick-  Outside  Barn 

Spring  Brook  Water  Company,  and  the  ness,  but  heavier  pitch,  than  the  Marcy  Interesting  in  connection  with  the  use- 
consumption  being  determined  by  meter,  seam  at  Seneca.  This  bam  accommodat-  of  concrete  for  the  construction  of  under- 
From  the  bore  hole  inside,  the  water  is  ing  32  mules,  is  without  the  feed  room  as  ground  barns  is  the  use  of  the  same  ma- 
conducted  through  an  inch  pipe  laid  along  at  Seneca,  but  contains  the  similarly  con-  terial  for  outside  stables.  These  are  al- 
the  front  of  the  stalls.  From  this  line  a  structed  feed  bin  of  smaller  dimensions,  ways  a  source  of  danger  from  fire,  espe- 
branch  pipe  comes  up  at  every  other  par-  Here  too  are  lacking  the  electric  lights;  cially  where  they  are  located  in  close 
tition  as  shown  in  Fig.  S,  and  supplies  two  several  big  Dietz  lamps,  suspended  from  proximity  to  railroads.  The  barn  shown 
troughs.  To  the  end  of  this  branch  pipe,  hooks  in  the  roof  furnishing  the  light.  The  in  Fig.  9  and  in  the  illustration  Fig.  lo- 
a  hose  can  be  attached  for  washing  the  harness  in  use,  as  in  the  Seneca  barn,  is  has  just  been  completed  at  the  Seneca  col- 
stalls  and  the  concrete.  hung  directly  back  of  each  stall  on  hooks  liery,  and  concrete  construction  was  fol- 

The  barn  is  electric  lighted  as  are  also  in  the  roof,  as  shown  in  Fig.  2.  Drainage  lowed  because  the  most  suitable  location 
the  feed  and  other  rooms.  A  light  is  placed  of  both  barns  is  effected  through  front  and  for  the  barn  unfortunately  was  between 
about  centrally  over  each  stall,  the  lights  rear  gutters  which  conduct  the  contents  to  the  Lehigh  Valley  and  the  Delaware, 
being  regulated  by  a  switch  in  the  harness  the  lowest  point  where  it  enters  a  pipe  Lackawanna  &  Western  railroads,  over 
room.  In  addition  to  this  the  partitions  laid  under  the  concrete  floor  and  which  which  much  traffic  is  accomplished,  and 
and  the  ribs  of  the  chamber  have  been  leads  to  the  sump  (see  Fig.  4).  the  destruction  of  a  wooden  barn  was  a 


35 


foregone  conclusion.  The  stable  contains 
a  large  room  for  hay  with  wide  doors 
through  which  baled  hay  is  unloaded  from 
railroad  cars  placed  on  the  supply  track 
for  that  purpose.  The  barn  also  contains 
a  hospital  compartment  for  sick  and  in¬ 
jured  mules.  The  stalls  and  mangers  are 
of  the  construction  as  used  for  the  inside 
barns.  Reference  to  the  drawing  Fig.  9 
will  show  the  construction  without  further 
description. 

Costs 

The  following  figures  show  the  actual 
amounts  expended  for  each  of  the  stables : 

lAlior.  MatPirinl.  Total. 

fionoca  (IimiUo) . $‘2,543.39  $748.46  $3291.85 

SoinM.-a  (Outsido) .  916.91  867.14  1774.05 

Hoidt'llx'rg  (In«i'lo)..  973.72  285.50  1‘259.22 

Taking  then  the  two  inside  barns  we 
have  for  the  Seneca  colliery  barn  which 
accommodates  64  mules,  and  the  Heidel¬ 
berg  for  32  mules,  the  following: 

CONSTHIUTION  COST  I*EH  .MCLE. 

Labor.  Matorial.  Total. 

SoiKM-a .  $39.74  $11.69  $51.43 

Heidolbort; .  30.4:1  8.92  39.:i5 

There  still  remains  some  little  piping  to 


concrete.  We  have  for  the  former  case, 
then,  approximately,  labor,  $40 ;  mate¬ 
rial,  $12;  total,  $52.  For  the  second  case, 
labor,  $30.50;  material,  $9;  total,  $39.50 
per  mule  capacity. 

The  proportions  used  for  the  concrete 
of  the  two  underground  barns  were 
1:2:5  and  1:3:6,  the  first  proportion  hav¬ 
ing  been  used  for  the  thin  partitions,  such 
as  divisions  in  the  mangers,  feed  bins, 
etc.,  and  the  second  one  for  the  base  and 
for  the  heavy  partitions  such  as  the  stalls, 
walls,  etc.  The  broken  stone  used  for  the 
work  was  the  chestnut-size  slate  from  the 
breaker.  This  was  equivalent  to  stone 
over  a  ^-\n.  square  mesh,  and  was,  of 
course,  most  uniform  in  size. 

World’s  Coal  Supply 

In  a  report  recently  issued  by  the 
British  Board  of  Trade,  it  is  estimated 
that  the  world’s  coal  production  in  1906 
was  about  905  million  tons,  to  which  the 
United  Kingdom  contributed  rather  less 
than  a  third.  Nine-tenths  of  the  total  was 


FIG.  10.  OUTSIDE  CONCRETE  MULE  BARN,  SENECA  COLLIERY,  LEHIGH  VALLEY  COAL  COMPANY 


be  done  at  Heidelberg  barn,  but  this  will 
not  materially  change  the  figures  given. 
The  differences  in  costs  are  accounted  for 
in  several  ways.  For  instance,  in  the  first 
place,  the  location  for  the  Seneca  barn 
was  not  similar  to  Heidelberg.  The  cham¬ 
ber  at  Seneca  had  to  be  cleaned  of  gob 
from  the  entrance  to  the  end  of  the  barn, 
which  includes  also  the  space  occupied  by 
the  hospital  car,  shoeing,  harness  and  feed 
rooms.  This  necessarily  made  the  labor 
much  higher  than  at  Heidelberg  where 
little  work  had  to  be  done  aside  from 
tearing  the  old  barn  out.  The  stall  par¬ 
titions  in  the  Seneca  barn  being  thicker, 
in  addition  to  the  well  constructed  and 
finished  feed  room,  etc.,  obviously  made 
the  unit  cost  for  material  higher.  There 
is  also  the  manure  track  in  the  Seneca 
barn,  and  the  electric  wiring  for  lights, 
the  labor  and  material  for  which  are  lack¬ 
ing  in  the  Heidelberg  barn. 

We  therefore  have  two  cases  upon 
which  w’c  can  estimate.  The  Seneca  barn 
furnishes  us  a  unit  cost  for  labor  and  ma¬ 
terial  where  the  barn  will  be  at  a  new 
location  and  in  an  abandoned  gobbed-up 
chamber.  The  Heidelberg  barn  furnishes 
a  like  figure  where  an  old  wooden  barn 
is  to  be  torn  out  and  replaced  with  one  of 


raised  by  five  countries,  and  their  output' 
for  that  year,  and  also  for  1904  and  1905, 
is  given  below : 

1904.  1905.  1906. 

Tons.  Tons.  Tons. 

United  States ....  314,1‘22,000  350,821,000  369,672,000 
United  Kingdom  232,4*28,000  236,l‘29,000  251,068,000 

Germany .  118,874,000  119,350,000  134,914,000 

France .  32,964.000  34,&52.000  :«,762,000 

BelRluni .  22,395.000  21,506,000  23,2.32,000 


Among  the  outlying  portions  of  the 
British  Empire,  India  has  the  greatest 
output,  with  9,783,000  tons.  Canada  fol¬ 
lows  with  8,717,000  tons,  and  Australia 
with  8,596,000  tons.  Next  comes  the 
Transvaal  with  2,583,000  tons. 

The  number  of  persons  employed  in 
1906,  above  and  below  ground,  in  each  of 
the  principal  producing  countries  was : 
United  Kingdom,  837,100;  United  States, 
626,300;  Germany,  493,300;  France,  171,- 
500;  and  Belgium,  134,700.  As  regards 
the  output  per  person  employed,  the 
United  States  takes  the  first  place  with 
560  tons,  the  United  Kingdom  second 
place  with  282  tons,  followed  by  Germany, 
France,  and  Belgium,  with  242  tons,  202 
tons,  and  159  tons,  respectively. 

The  United  States  is  far  and  away  the 
greatest  consumer  of  coal,  as  well  as  pro¬ 
ducer,  and  her  total  consumption  was  last 
year  more  than  twice  that  of  the  United 
Kingdom.  In  the  following  table  the  con¬ 
sumption  in  tons  is  given  for  the  leading 
countries,  both  as  a  total  and  per  head  of 
the  population. 

Total.  Per  Head. 

Tons.  Tons. 

United  States .  361,492,000  4.30 

United  Kingdom .  174,329,000  3.i>9 

Germany .  119,282,000  1.94 

France .  50,298,000  1.28 

Railway  locomotives  in  the  United 
Kingdom  used  12,093,000  tons  in  the  year, 
as  compared  with  11,593,000  tons  in  1905, 
and  11,445,000  tons  in  1904. 

France  was  the  best  customer  for 
British  coal  in  1906,  taking  8,381,000  tons, 
and  Germany,  in  spite  of  her  own  large 
exports,  took  7,512,000  tons  from  us. 
France  imported  altogether  18,289,000 
tons,  and  Germany  10,175,000  tons. 
Thirty-five  tons  were  brought  to  the 
United  Kingdom  from  abroad;  the  reason 
,  is  unexplained. 


Cost  of  Mining 


:13,762,000 

23,2.32,000 


In  the  United  Kingdom,  the  United 
States,  and'  Germany  the  production  in 
1906  was  greater  than  in  any  previous 
year.  In  France  the  falling  off  of  nearly 
1,000,000  tons  may  be  accounted  for  by  the 
strike  in  the  northern  coal  fields  early 
in  the  year.  The  production  of  the  United 
States  now  exceeds  that  of  the  United 
Kingdom  by  nearly  50  per  cent.,  while, 
on  the  other  hand,  the  production  of 
Germany  represents  only  about  a  half,  and 
that  of  France  and  Belgium  together 
rather  more  than  a  quarter  of  the  produc¬ 
tion  of  the  United  Kingdom. 

As  compared  with  its  population,  the 
production  of  coal  in  the  United  Kingdom 
still  surpasses  that  in  the  United  States.  It 
amounts  to  5^4  tons  per  head,  while  in 
the  United  States  it  is  rather  more  than 
4!/^  tons.  In  Belgium  the  figure  is  3^4 
tons  per  head,  in  Germany  about  2%  tons, 
and  in  France  under  i  ton. 


The  cost  of  production  of  anthracite 
coal  not  only  varies  in  every  mine,  but  in 
different  seams  in  the  same  property,  and 
even  in  different  districts  of  the  same  bed. 
It  largely  depends  on  local  conditions  and 
the  thickness  of  the  seam.  In  mining  a 
bed  which  varies  from  6  to  8  ft.  in  thick¬ 
ness,  and  where  no  roof  is  to  be  taken 
down  or  bottom  lifted,  rock  work  is 
avoided  and  the  miner  gets  no  yardage, 
consequently  the  operator  has  “cheap 
coal.”  In  seams  3  ft.  thick,  from  3  to  4  ft. 
of  rock  work  must  be  done  and  yardage 
paid  to  the  miner.  For  mining  such  beds, 
in  Lackawanna  county,  Penn.,  it  costs  the 
operator  $1.95  per  ton,  to  say  nothing  of 
the  cost  of  transportation,  hoisting  and 
preparation  for  market. 

An  experienced  breaker  boss  says  that 
50  per  cent,  better  separation  is  obtained 
from  the  use  of  spiral  slate  pickers,  now 
largely  used  in  the  preparation  of  anthra¬ 
cite  coal,  when  the  material  treated  is 
dry,  than  with  wet  material.  This  may 
be  due  to  the  surface  tension  of  water 
on  the  picker  and  on  the  coal. 
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M  ine  Surveying  and  Office  Methods 

The  Exercise  of  Much  Care  Is  Necessary  When  Carrying  a 
Meridian  Underground  with  Only  One  Shaft  Available 

b"y  CHARLES  E  N  Z  1  A  N* 


The  subject  of  mine  surveying  as  un¬ 
derstood  at  present,  if  considered  in  de 
tail,  would  consume  more  space  than  can 
here  be  devoted  to  it,  and  must  therefore 
be  treated  in  abstract.  It  is  also  my  in¬ 
tention  to  discuss  briefly  some  of  the  ele 
mentary  principles  which  as  a  general 
rule  are  not  treated  in  handbooks  on  the 
subject  of  surveying. 

The  Mine-surveying  Corps 

A  mine-surveying  corps  is  generally 
composed  of  five  men ;  backsight,  fore¬ 
sight,  second-noteman,  first-noteman  and 
transitman,  the  latter  being  in  charge  of 
the  party.  The  duties  of  each  member  of 
the  corps  vary  with  the  system  employed. 
Two  general  methods  of  putting  survey 
stations  in  a  mine  have  been  successfully 
used;  the  first  is  the  “drill-hole”  station, 
and  second,  the  “spad”  station. 

It  is  understood  that  stations  in  the 
mines  are  most  permanent  when  estab¬ 
lished  in  the  roof  of  the  seam.  The 
drill-hole  station  is  made  by  means  of 
a  small  “T”-shaped  drill  with  a  J's  in. 
bit;  the  latter  may  be  mounted  at  the 
bottom  end  of  the  single  rod  (Fig.  2).  The 
spad  station  consists  of  a  spad  (either 
steel,  copper  or  bronze)  driven  into  a 
white-pine  plug  wedged  into  a  5^-in.  drill 
hole,  from  J/2-  to  ^-in.  deep.  The  advan¬ 
tages  of  the  drill-hole  station  over  the 
spad  station  have  been  substantially 
proved. 

Each  man  on  the  surveying  corps  is 
equipped  with  the  regulation  miners’  cap 
and  lamp.  The  backsight  carries  a  single 
rod,  transit  plumb-bob,  an  extra  supply  of 
bob  cord  and  a  two-quart  can  of  oil.  His 
duties  are  to  help  the  second-noteman 
orient  or  "set  up”  the  transit  over  the 
“spot”  established  by  suspending  the 
bob  from  the  station.  This  is  the  tem¬ 
porary  or  trial  set-up.  The  back-sight 
then  inserts  his  rod  into  the  station  hole 
suspending  the  bob  over  the  transit-head 
point  on  the  telescope,  while  the  transit- 
man  by  means  of  the  shifting  plate 
permanently  orients  the  transit. 

The  foresight  carries  a  single  rod  with 
a  cast-iron  bob,  paint  can  and  brush.  He 
selects  the  most  advantageous  position  for 
each  station,  both  as  to  extension  and 
good  roof,  sounding  the  top  rock  with 
his  rod  or  T-drill.  It  is  also  the  fore¬ 
sight’s  duty  to  help  the  second-noteman 
measure  roof  distance  and  record  seam 
sections,  besides  giving  sight  to  hight  of 

•Division  engineer,  Lehigh  Valley  Coal 
Company,  Wilkes-Barre,  Penn. 


instrument  for  vertical  angle,  and  paint¬ 
ing  the  station  number  on  the  roof  near 
the  station. 

The  second-noteman  is  provided  with 
an  8-  or  lo-ft.  measuring  pole  which  he 
uses  to  estimate  the  oflFsets  at  all  ribs  and 


inside  crosscut  the  measurement  of  pillar 
is  24  ft.  In  the  back  of  the  side-note 
book  are  recorded  the  sections,  writing 
forward,  folly,  referenced.  As  for  exam¬ 
ple,  S-60,  page  — ,  station  462  -f- 10.  A 
section  of  seam  is  recorded  as  follows ; 


HARD  SANDSTONE  HOOF. 


Coal. 

Slate  or  Bone. 

=  Ut'ncheH  have  iu»  iiartintr  0.4  <  Bont'y  coal 

0.4 

2.7  =  Coal 

2.3 

=  Bi-nclios  liavo  nartin^  3.1  =  Slate 

0.4 

4.1  <  tioal 

1.0 

V  4.9  =  Honey  eoal  (streakeil) 

0.8 

7.9  <  Coal 

3.0 

0.3 

i.e 

Total . 

.  7.‘.» 

intermediate  points  from  a  tape  stretched 
between  the  two  stations.  Offsets  are 
taken  at  20-ft.  intervals  and  are  called 
out  to  the  first-noteman  who  records  the 
figures.  Vein-section  measurements  are 
noted  bj’  the  second-noteman  and  verified 
by  the  first-notehian,  as  is  also  the  dip, 
direction  and  strike  of  the  seam. 

The  first-noteman  acts  as  assistant  tran¬ 
sitman  and  records  such  notes  other  than 
transit  observations  as  will  enable  repro¬ 
ducing  a  sketch  of  actual  mining  opera¬ 
tions  upon  company  maps  kept  for  the 
purpose.  A  special  volume  is  kept  for 
transit  readings,  while  “offset”  notes  are 
recorded  in  a  separate  book.  Fig.  3  repre¬ 


The  notes  in  [b),  Fig.  3,  indicate  a  roll 
or  fault  from  station  455  -j-  53  to  -j-  88 
along  left  rib.  Also  a  roll  in  the  face  dip¬ 
ping  16  deg.  and  in  a  diagonal  direction 
from  right  to  left,  and  indicated  as  a 
down-throw. 

While  the  backsight  and  second-note- 
man  are  setting  up  the  instrument,  the 
transitman  looks  up  his  references  and 
backsight  course,  and  records  at  least 
some  of  the  notes  for  the  section  con¬ 
nected  with  the  previous  survey.  The 
transit,  after  set-up  is  satisfactory,  is 
sighted  to  the  backsight  station,  and  then 
the  new  station  is  observed  and  readings 
recorded  as  shown  in  Table\I. 


TABLE  I.  TRANSIT  READINGS 


Stations. 

1 

Horizontal 

AllKle— 

Aziiniitli. 

Caleulatetl, 

Ctturse. 

Vertieal  j 
Allftle.  ! 

r 

u  2 

X  ^ 

?  5  c 
lE  ^ 

:  ®  ^ 

5  5  Roof  Distanee. 

t  * 

Rt'inarks. 

318-  4.50 

318 

Felt.  1,  1908- 
Brow  n.  Perry,  Sin 
318=>  21- 

Baltlniori' 
itli,  .loneH, 

-i-l’..54 

Vein- 
Doe  an 

No.  2  L 
<1  Evan' 

evel— East. 

Evans  Flr«>l)oss.  1 

450  =  6.05  L.T. 

i 

4.50-462 
4(K>— 4.5.5 

400 

3;«>°  5.5' 
336°  29’ 

8.23=  0.5'  E. 

-f.50  1.5' 

83.90 

-6.14 

KU55  46*2  =  6.20  H. 
1455  =  6.35  L.K. 

In  panp. 

1 

4.5.5-463 

:«K)-401 

300 

333°  OF 
9.5°  00' 

.  8.26°  .59'  E. 

i  ■r4°  30' 

1  — I’.O 

84.. 51 

6.63  1 

1  84.25  46:1  =  6. ‘25  L.R.’In  averape. 
401  =  6.11  L.T. 

401-464 

33.5°  30’ 

8.24°  30'  E. 

4-2°  -23’ 

137.89 

6.73 

i  137.77  464  =  0.05  L.T. 

In  chant  Iter. 

sents  a  page  of  notes  as  recorded  by  the 
first-noteman.  The  date,  seam  and  or¬ 
ganization  is  noted  at  the  foot  of  the  page 
and  all  observations  recorded  reading 
from  bottom  to  top. 

The  figures  along  the  left  margin  [(a) 
Fig.  3],  indicate  the  plusses  on  the  tape 
with  O  at  station  450.  Figures  to  the 
right  and  left  of  the  dotted  line  (transit 
line)  indicate  offsets  to  ribs.  The  meas¬ 
ured  distance  between  stations  450  to  462 
is  also  recorded.  At  the  face,  station 
462  -f  10,  a  dip  of  10  deg.  “in  and  to  the 
left”  is  indicated;  it  is  also  noted  that 
section  60  fS-60)  was  taken  on  the  right 
rib  at  face.  .Mong  the  inside  rib  of  the 


As  will  be  noted  from  above  form  of 
notes,  the  horizontal  angle  is  measured  in 
azimuth,  with  o  deg.  as  south,  90  deg. 
=  west,  ]8o  deg.  =  north  and  270  deg.  = 
east. 

Station  j|50  is  the  set-up  station,  and 
318  the  backsight  station.  The  roof  dis¬ 
tance,  in  order  to  obtain  new  datum,  as 
will  be  explained  under  office  methods, 
is  measured  and  recorded.  In  the  third 
column  the  magnetic  bearing  of  the  line 
connecting  the  two  stations  is  recf»rded ; 
this  is  worked  out  during  spare  moments 
in  the  mine  and  is  obtained  by  deducting 
336  deg.  55  min.  from  366  deg.  =  y.  Read¬ 
ings  betwen  0  and  90  deg.  are  direct 
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courses;  between  90  deg.  and  180  deg.  are 
deducted  from  180  deg.;  between  180  and 
270  deg.  deduct  180,  and  between  270  deg. 
and  360  deg.  are  deducted  from  360  deg. 
The  differences  are  the  magnetic  coiirses 
for  corresponding  quadrants. 

In  the  fourth  column  for  stations  450- 

462  will  be  noted  +  ^-54  ft.  .j.  . 

-f  5  deg.  15  «mn. 

indicates  that  the  vertical  angle  +  5  deg. 
IS  min.  was  read  at  1.54  ft.  above  H.  I. 
(hight  of  instrument),  and  the  corrections 
are  applied  in  the  office  work  for  calculat¬ 
ing  the  correct  “difference  in  elevation.” 
This  is  obtained  in  the  following  manner : 
The  cosine  of  5  deg.  15  min.  is  found  to  be 
83.90  =  horizontal  distance  83.55  and 
the  sine  for  same  angle  =  7.68  ft.,  but  as 
the  angle  was  measured  1.54  ft.  above  H.  I. 
the  true  distance  in  elevation  =  -j-  7.68 
—  1.54  =  6.14  ft.  Similarly  a  correction 
of  I  ft.  is  necessary  for  difference  in  ele- 


Toe  Drill 

(a) 


FIG.  I.  SPAD  AND  DRILL  HOLE  STATIONS 


vation  for  stations  401-464,  where  the 
angle  was  measured  i  ft.  below  H.  I. 
The  sine  for  the  distance  and  angle  = 
5-73  ft.,  therefore  the  true  difference  in 
elevation  =  5.73  _j-  j.o  ==:  6.73  ft.  The 
algebraic  sign  for  these  corrections  repre¬ 
sents  the  field  operation  and  is  the  reverse 
of  the  algebraic  correction. 

Setting  Chamber  Centers 
While  to  mine  surveying  are  also  as¬ 
signed  the  duties  of  preparing  ventilation 
and  transportation  charts,  the  object  of 
this  article  is  to  treat  only  that  part  of 
the  subject  involving  instrument  work.  In 
addition  to  surveys  of  mine  workings  at 
stated  or  regular  intervals,  the  engineering 
department  is  required  to  set  lines  for 
chambers,  and  in  many  cases  in  horizontal 
seams,  for  gangway  workings.  This  work 
IS  done  by  a  party  of  two,  generally  an  as¬ 
sistant  transitman  and  a  chainman,  back¬ 


sight  or  foresight.  Ihe  form  of  notes,  less  system.  In  Fig.  8  (  a)  is  shown  the  most 
complete  than  survey  notes,  are  similar,  desirable  location  for  outside  stations  V 
A  regular  transit  note  book  is  used  and  to  VIII  in  the  primary  system  of  triangu- 
readings  are  recorded  as  follows :  lation. 


StatloiiH  and 
Spads. 

.\Klinuth. 

Noedle  or 
Magnetic 
Reading. 

Vertical 

.4ngie. 

1 

Distance. 

Remarks. 

318— 4.50 

318 

318°  21' 

450— Spad,. 

‘247°  00' 

N.  67°00'E.  1 

.50.0 

Spad,  —  Si)ad._.. 

338°  00' 

S.  -i'i®  00'  E. 

10.6 

Uhamber  11  Road  306. 

The  lines  are  established  by  setting  two 
spad  stations  as  described  in  Fig.  i  (c). 
A  stout  twine  is  placed  in  the  spad  hole 
and  weighted  so  that  the  miner  can  line  up 


FIG.  2.  SIGHT  ROD  USED  BY  LEHIGH  VAL¬ 
LEY  CO.AL  COMPANY 


and  mark  the  face.  Whenever  an  exten¬ 
sion  is  necessary  it  is  usually  done  by  eye, 
and  no  farther  instrument  work  for  that 
particular  working  place  will  be  necessary 
until  the  regular  survey  is  made,  unless  a 
spad  drops  out. 

Plumbing  a  Shaft 

In  slope  or  drift  workings  the  meridian 
and  coordinate  system  is  established  in 
underground  workings  by  very  carefully 
tied  surveys;  but  for  shaft  w'orkings  a 
more  tedious  and  skilful  operation  is 
necessary.  In  either  a  slope  or  shaft 
transfer,  the  starting  points  should  be 
from  stations  in  a  primary  triangulation 


Assume  that  the  transit  is  set  up  at  sta¬ 
tion  VI,  with  backsight  to  either  \11  or 
V,  a  check  sight  is  taken  to  VIII ;  if  this 
sight  does  not  agree  with  the  triangula¬ 
tion  course  between  the  two  stations  the 
transit  should  be  re-set  to  get  the  proper 
orientation.  When  all  sights  check  (VI 
to  V,  VII  and  VIII)  a  station  is  placed  at 


..  KI<;.  3.  SPECIMEN  OF  SIDE  NOTES 


N 


FIG.  4.  HORIZONTAL  ANGLE  IS  MEASURED 
WITH  0  DEG.  AS  SOUTH 

the  mouth  of  the  slope  and  numbered  i ; 
the  regular  operation  of  measuring  with 
standard  pull  and  temperature  is  then  ac¬ 
complished  and  noted.  The  survey  is 
then  continued  to  the  foot  of  the  slope, 
recording  the  temperature  at  each  meas¬ 
urement.  At  the  bottom  of  the  slope  a 
triangular  loop  is  surveyed,  and  the  sur¬ 
vey  is  repeated  up  the  slope  using  the 
same  stations  as  descending,  but  giving 
them  new  numbers  carefully  referenced  to 
the  old  numbers.  It  should  be  a  rule  of 
the  transitman  not  to  compare  notes  of 
an}'  previous  survey  until  the  final  sights 
are  again  read. 

The  method  of  using  the  old  stations  in 
the  check  survey,  will  enable  the  sight,  on 
which  an  error  may  be  detected,  to  be  in-  i- 
vestigated  in  case  the  survey  does  not  tie 
after  temperature  corrections  for  measure¬ 
ments  have  been  made.  Fig.  8  (b)  shows 
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the  arrangement  for  3-wire  plumbing.  If 
the  shaft  is  not  deep,  say  less  than  500  ft., 
two  wires  will  be  sufficient  until  a  check 
plumbing  by  means  of  a  second  opening 
can  be  made.  For  depths  over  500  ft., 
in  all  cases,  3  wires  should  be  employed. 

With  the  transit  at  station  II  or  III.  the 


sighting  in  all  cases  to  IV,  are  taken  to 
spad  C.  This  is  done  with  the  crosshead 
of  the  hoisting  carriage  about  2  ft.  below 
the  landing  level.  Careful  measurements 
are  taken,  repeated  three  times,  to  wires 
from  stations  II  and  III,  also  from  V  and 
VI.  The  party  then  goes  to  the  foot  of 


then  lowers  the  wires  to  the  bottom  of  the 
shaft,  where  lo-lb.  cylindrical  bobs  are  at¬ 
tached  and  placed  in  the  tanks  of  oil. 
After  all  slack  is  taken  out  of  the  wires, 
they  are  carefully  centered  into  crotch  K. 
Brown  &  Sharpe  No.  22  steel  wire  gives 
satisfactory  results. 


ENGINEERING  DEPARTMENT 


FIG.  6.  PORTION  OF  A  MINE  MAP  SHOWING  COORDINATE  LINES  AND  SURVEY  STATIONS 


wires  A  and  B  are  placed  on  line,  i.e.,  spads 
of  the  shape  shown  in  Fig.  8  (c)  are 
placed  in  the  timbers,  with  intersecting 
V’s,  shown  at  K,  on  line  between  the  two 
stations,  carefully  centered  by  passing  the 
plump-bob  string  through  crotch  K. 
Similarly  sights  from  II  and  III,  back- 


the  shaft,  leaving  one  man  in  charge  of 
the  wires  at  the  surface. 

The  party  (transitman,  assistant  transit- 
man  and  foresightman)  then  place  a  10- 
gal.  iron  tank  filled  with  black  oil  on  the 
cage  where  the  wires  from  the  surface 
will  suspend.  The  man  on  the  surface 


As  soon  as  the  bobs  are  placed  in  the  oil 
tanks,  being  careful  that  they  have  suf¬ 
ficient  clearance  of  bottom,  the  party  can 
establish  stations  in  the  floor  approxi¬ 
mately  for  I,  2,  5  and  6;  from  these  pre¬ 
liminary  stations,  3,  8,  9,  4  and  7  can  be 
established  permanently,  and  angles  and 


distances  measured  while  the  wires  arc  The  operation  is  repeated  for  points  2,  5  about  the  average  temperature  of  the  mine, 

steadying.  When  the  wires  are  almost  and  6,  and  a  system  of  tied  triangles  is  es-  say  56  to  65  deg.  Fahrenheit, 

steady,  papier-mache  washers,  through  tablished. 

which  the  wires  have  previously  been  The  single-shaft  plumbing  should  be 
passed,  are  released  and  allowed  to  drop  verified  as  soon  as  the  second  shaft  is 

to  the  bottom.  This  is  to  make  certain  opened.  This  is  done  by  a  single  wire 

that  the  wires  are  hanging  freely.  The  in  each  shaft,  and  tied  surveys  to  these 

transit  is  then  set  up  at  station  I  on  line  of  wires  both  on  the  surface  and  under- 

the  wires  --1  and  B  produced,  the  plates  are  ground.  Relative  coordinate  values  are 

set  approximately  on  some  know'u  course,  thus  obtained  for  each  wire,  so  that  a 


Office  Methods 

The  w«rk  in  the  office,  calculations,, 
checking,  plotting,  tracing  and  filing,  con¬ 
sumes  about  80  per  cent,  of  the  time  of 
the  field  work,  and  in  order  that  all  mem¬ 
bers  of  the  corps  get  the  best  possible  ex¬ 
perience,  should  be  performed  by  those 
w'ho  do  the  field  work.  One  or  two  extra 
men  for  general  office  work  such  as  bore¬ 
hole  record  plottings,  transportation  and 
preparation  charts,  special  drawings,  etc., 
will  be  sufficient  in  most  cases. 

-After  the  .field  work  is  finished,  the  cal¬ 
culations  for  horizontal  distances  and  dif- 
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FIG.  8.  LOCATION  OF  SURVEY  AND  TRIANGU¬ 
LATION  STATIONS  IN  SHAFT  PLUMBING 


Rot'k  Lodge 


Swamp 


ferences  in  elevation  of  stations  are  com¬ 
pleted  by  the  use  of  Gurden’s  Traverse 
Tables  of  natural  functions  for  each  min¬ 
ute  of  arc,  from  i  ft.  to  loo  ft. ;  the  re¬ 
sults  are  entered  in  the  transit  book  as 
shown  in  Table  I.  These  are  also  copied 
CONVENTIONAL  SIGNS  USED  IN  MAPPING  into  a  traverse  book,  the  form  of  which  is 

shown  in  Fig.  5. 

shifting  head  check  can  he  made  by  calculating  and  com-  The  calculations  are  assigned  to  the 
loint  is  firmly  paring  the  surface  and  underground  backsight  and  foresightmen,  while  second- 

a  tack  in  the  courses  between  the  wires.  The  inside  notemen  and  first-notemen  calculate  the 

d  or  weighted  meridian  is  then  corrected  to  outside  bearings  or  magnetic  courses.  The  transit- 
:  the  transit  values.  If  more  than  two  shafts  are  avail-  man  supervises  the  work  and  copies  the 

ully  read  and  able,  the  results  will  be  more  accurate  as  transit  notes  into  the  traverse  book,  and 

n  by  plunging  it  then  forms  an  underground  system  of  enters  the  calculations  as  completed, 
ind  8.  A  di-  triangulation.  For  work  of  this  character, 
d,  after  again  the  temperature  correction  for  all  meas- 
to  2,  3  and  8.  urements  should  be  made  to  correspond  to 


Crop  Fall  or  Slipping 
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Fault 


Calculating  Mine  Elevations 
Changes  in  tracks,  grading,  etc.,  will  oc- 
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taken  in  the  field  in  case  the  transit  book  is 
lost.  When  calculations  are  completed,  the 
first-notenian  plots  the  gangway  stations 
by  the  coordinate  system  and  the  chamber 
stations  (which  arc  not  traversed)  by 


casionally  affect  roof  distances,  and  as  was  later  used  for  extending  the  survey, 
all  elevations  are  referenced  to  the  bottom,  the  track  may  have  been  lowered  or  raised, 
new  roof  distances  are  measured  at  all  and  in  order  to  have  the  extension  survey 
set-up  stations  so  as  to  properly  plane  the  on  the  same  datum  as  the  old  survey,  it  is 
transit;  this  must  be  done  in  reference  to  necessary  to  determine  the  H.  I.  by  refer- 
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STEEL  MINE  BUGGY  DESIGNED  FOR  THIN  COAL  SEAMS 


the  roof,  as  it  is  permanent  so  long  as  the 
station  still  exists  while  the  bottom  may 
have  changed. 

When  station  450  for  example,  was  es¬ 
tablished,  the  roof  distance  was  determined 
and  the  total  elevation  of  the  roof  at  this 
point  was  calculated.  When  this  elevation 


encing  to  the  bottom.  In  this  way  the 
new  elevation  is  equal  to  the  old  elevation 
plus  the  old  roof  distance  minus  the  new 
roof  distance. 

The  form  of  traverse  book  shown  in 
Fig.  5  is  considered  most  complete  as  it 
furnishes  an  exact  duplicate  of  the  notes 


protractor.  The  transitman  checks  this 
work  by  protractor. 

The  offsets  (sidenotes),  are  then  plotted 
and  inked  on  the  map,  after  which  the 
office  tracings  are  posted ;  subsequently  the 
foreman's  tracings  and  ventilation  tracings 
.'ire  brought  up  to  date. 
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When  a  new  map  is  necessary,  the  paper 
is  cut  from  a  large  roll  and  laid  out  on 
a  drawing  table  to  season.  Generally  a 
week  or  two  elapses  before  the  coordinate 
system  is  blocked  out.  Where  a  system  of 
tinting  the  property  boyndaries,  to  show 
whether  the  coal  is  leased  or  in  fee,  is 
adopted,  the  border  of  the  map  and  the 
tinting  is  done  before  the  land  lines  or  the 
coordinate  system  are  inked.  Whenever 
possible  the  coordinate  lines  are  so 
blocked  as  to  bring  some  important  land 
line  parallel  with  the  border.  The  gang¬ 
ways  and  chambers  are  numbered,  as  for 
example  48-2  signifies  road  No.  48  cham¬ 
ber  2;  48  A-2  signifies  airway  to  gang¬ 
way  No.  48  and  No.  2  chamber  off  same. 
Fig.  6  shows  the  completed  work. 


A  New  Style  Steel  Mine  Buggy 

By  Douol.\s  Bunting* 

The  increasing  demand  for  suitable 
mine  cars  during  recent  years,  in  the  an¬ 
thracite  mines,  has  been  due  to  the’ work¬ 
ing  of  thinner  veins  in  collieries  already 
equipped  with  cars  not  adapted  to  these 
changed  conditions.  The  buggies  gen¬ 
erally  in  service  are  poorly  designed  and 
are  not  well  suited  to  the  service  in  which 
they  are  now  being  used. 

The  design  shown  in  the  opposite 
illustration  is  intended  to  produce  a  buggy 
better  adapted  to  the  present  demands 
and  conditions.  It  has  a  water-level  capa¬ 
city  of  approximately  27  cu.ft.,  and  is  of 
the  dumping  type,  which  feature  will  per¬ 
mit  of  a  considerable  saving  in  rock  work 
otherwise  necessary  for  the  accommoda¬ 
tion  of  the  pres(*nt  mine  cars  and  the 
(lump  chutes  necessary  when  a  rigid  buggy 
is  used. 

Design  and  Operation 

Steel  and  iron  are  used  exclusively  in 
the  construction  of  this  buggy;  the  axles 
and  dumping  shaft  are  rigidly  connected 
to  the  channel  frame,  the  dumping  shaft 
passes  through  stiffened  plates  riveted  to 
the  body  of  the  car.  The  buggy  is  dumped 
by  releasing  the  pawl  located  between  the 
draw-head  angles,  the  angle  of  inclination 
when  dumped  being  27  deg.  from  the 
horizontal.  The  door  is  opened  automat¬ 
ically  by  the  latch  bars  striking  the  rails 
when  dumping,  or  by  engaging  trippers 
when  not  used  as  a  dumping  buggy. 

The  haulage  rope  is  attached  to  the 
buggy  by  means  of  a  clevis  and  pin 
through  the  draw  head,  or  by  passing  the 
rope  through  the  hole  in  the  end  channel 
between  the  draw-head  angles  and  secur¬ 
ing  same  with  an  ordinary  rope  clamp; 
this  latter  method  is  used  when  buggies 
are  operated  in  pairs  on  a  gravity  hoist, 
and  the  coil  of  excess  rope  necessary  for 
the  extension  of  the  working  face,  is 
placed  on  the  plates  riveted  to  the  lower 
flanges  of  the  channels  and  supported  on 
the  front  axle. 

•Chief  engineer.  Lehigh  and  Wilkes-Barre 
Coal  Company.  Wilkes-Barre.  Penn. 


Fatalities  in  Mines 


The  past  record  of  fatal  accidents  in 
anthracite  mines,  shows  that  the  number 
of  days  worked  in  a  year  has  a  great  in¬ 
fluence  upon  the  number  of  fatalities  in 
the  mines.  It  is  a  fact  that  in  the  years 
the  men  worked  the  least  number  of  days, 
there  occurred  the  highest  number  of 
accidents  per  one  thousand  employed. 
Collieries  worked  200  days  or  over  aver¬ 
aged  from  1.4  to  1.8  fatalities  per  locx) 
employed,  while  those  worked  175  days 
or  less  averaged  from  1.8  to  2.5  fatalities 
per  1000  employed. 

There  are  reasons  for  this :  The  mines 
that  have  been  worked  regularly  are  much 
safer  than  those  that  have  been  operated 
intermittently.  When  the  mines  are 
worked  every  day,  all  the  w'orking  faces 
can  be  kept  in  good  condition,  but  if 
worked  two  or  three  days  in  a  w’eek  the 
places  needing  imjnediate  propping  do  not 
get  the' same  attention  as  under  normal 
operations,  consequently  the  number  of 
accidents  is  increased.  Moreover,  when 
the  miners  work  every  day,  they  usually 
follow  a  system  of  mining  which  promotes 
tlie  maximum  of  safety  without  curtailing 
the  output,  whereas  if  they  work  only 
two  or  three  days  in  a  week  it  is  quite 
natural  for  them  to  try  to  produce  more 
coal  to  make  up  for  the  lost  time,  conse- 
((uently  in  their  haste  they  are  somewhat 
less  cautious  in  their  methods  of  working. 


Exports  ol  Coal 


The  exports  of  coal  from  the  United 
States  in  the  first  eleven  months  of  the 
year  1907  amounted  to  12,145,716  tons  as 
compared  with  9,114,671  tons  in  the  corre¬ 
sponding  period  of  1906.  Of  this  quantity, 
2,553,901  tons  were  anthracite,  and  9,591,- 
815  tons  bituminous  in  1907,  as  compared 
with  2,045,801  tons  of  anthracite  and 
9,114,671  tons  bituminous  in  the  preceding 
year.  Over  9,o<X),ooo  tons  of  the  total 
quantity  exported  in  1907  went  to  British 
North  America,  7993  tons  to  France,  9998 
tons  to  Germany,  133,021  tons  to  Italy 
and  59,240  tons  to  other  parts  of  Europe. 
The  imports  of  coal  in  this  eleven  months’ 
period  were  1,890,754  tons  in  1907  and 
1.556,668  tons  in  1906. 


Cleaning  Producer  Gas  for 
Engine  Use 

The  cleaning  of  producer  gas  is  essen¬ 
tial  to  render  it  suitable  for  use  in  en¬ 
gines.  According  to  James  Christie  {Pro¬ 
ceedings  of  the  Engineers’  Club,  of  Phila¬ 
delphia,  July.  1907),  scrubbers,  in  which 
the  gas  is  cleansed  by  passing  through 
water,  are  sufficient  when  blast-furnace 
gas  or  producer  gas  made  from  anthracite 
coal  are  used.  But  in  producer  gas  made 


from  bituminous  coal  there  is  tar,  or  soot, 
or  both;  these  materials  cannot  be  suc¬ 
cessfully  removed  by  the  ordinary  scrub¬ 
ber.  Tar  can  be  removed,  as  was  done 
successfully  at  the  producer  tests  carried 
on  by  the  Government  at  St.  Louis,  Mo., 
by  means  of  centrifugal  action.  Another 
method  used  considerably  in  Germany, 
and  to  less  extent  in  the  United  States, 
is  to  gasif}'  the  tar  by  means  of  passing 
the  gas  through  a  secondary  bed  of  in¬ 
candescent  fuel.  But  the  soot  or  lamp¬ 
black  cannot  be  removed  satisfactorily  in 
this  way,  and,  as  it  mixes  with  water  very 
reluctantly,  its  removal  is  difficult.  Cen¬ 
trifugal  washing  for  removing  the  soot 
has  been  tried  with  some  success.  The 
soot  generally  does  little  harm,  as  it  can. 
be  allowed  to  settle  in  the  pipe  leading 
from  the  producer-gas  supply  tank  and 
then  can  be  occasionally  washed  out  with 
water. 


Driving  Breasts  in  an  Anthracite 
Mine 

In  driving  breasts  in  the  anthracite  field 
the  miners  receive  a  fixed  price  for  a  car 
of  coal  besides  the  timbering  and  rock 
work,  for  which  they  are  usually  paid  at 
the  rate  of  sViC.  for  a  thickness  of  i  in. 
and  a  width  of  from  6  to  7  ft.  per  linear 
yard  of  breast  Out  of  this,  the  miner  pays 
for  all  necessary  supplies,  which  includes 
powder,  tools,  oil,  etc.,  besides  the  wages 
of  his  laborer.  In  many  mines,  the  breasts 
are  started  from  the  gangways  full  width, 
which  is  usually  20  to  28  ft. ;  much  de¬ 
pends,  however,  on  the  character  of  the 
roof  and  the  thickness  of  the  seam.  In 
flat  beds  the  coal  is  usually  loaded  in  the 
cars  at  the  face  of  the  workings.  In  a 
thin  seam,  the  width  of  the  breast  is  such 
that  all  the  rock  lifted  from  the  bottom 
and  taken  down  from  the  roof  is  gobbed 
on  one  side  of  the  room.  One  cubic  yard 
of  solid  rock  occupies  one  and  one-half 
cubic  yards  of  space,  so  that  the  width  of 
the  coal  face  is  entirely  governed  by  the 
amount  of  refuse  to  be  packed  away. 


Among  the  reasons  for  the  failure  to 
build  up  a  briquetting  industry  in  the 
anthracite  region  of  Pennsylvania,  where 
the  best  opportunity  for  its  development 
is  offered,  has  been  the  opposition  shown 
by  some  of  the  operators  to  the  introduc¬ 
tion  of  a  manufactured  domestic  fuel 
which  could  compete  with  the  prepared 
sizes  of  anthracite.  The  competition  of 
bituminous  coal  has  almost  shut  out  an¬ 
thracite  as  a  steam  fuel,  coke  has  largely 
supplanted  it  for  iron  making,  and  coke 
anu  gas  made  from  bituminous  coal  are 
coming  more  into  use  as  domestic  fuel. 
On  the  other  hand,  the  work  of  mining 
and  preparing  anthracite  is  becoming 
more  expensive,  and  on  the  other,  compe¬ 
tition  is  becoming  keener.  Under  such 
conditions  the  opposition  is  only  natural. 
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First  Aid  to  the  Injured  in  Coal  M  ines 


T 


The  Work  Started  in  1899  Has  Spread  and  the  Results  Are 
Beneficial  from  a  Moral,  Social  and  Humane  Standpoint 


The  idea  of  first  aid  to  the  injured  had 
its  inception  in  Europe,  about  1880,  by  the 
organization  in  England  of  the  St.  Johns’ 
Ambulance  Association ;  the  Samariter 
Verein  in  Germany,  and  first-aid  corps  in 
France,  Belgium  and  Austria.  As  an  out¬ 
growth  of  the  International  Red  Cross 
Society,  the  St.  Johns’  Ambulance  Asso¬ 
ciation  of  England  is  an  organization  that 
extends  throughout  the  United  Kingdom, 
having  branches  or  minor  associations  in 


The  Samariter  Verein  of  Germany  re¬ 
ceived  world-wide  praise  for  their  heroic 
aid  in  the  great  mine  disaster  at  Cour- 
rieres,  France,  in  1906,  and  the  corps  was 
photographed  and  labeled  by  a  leading 
periodical  at  the  time  as  “A  Peaceful 
Invasion  of  France  by  Germany.” 

First  aid  in  military  operations  in  the 
last  decade  has  become  as  much  a  neces¬ 
sity  as  the  commisariat,  winning  its  first 
victory  in  the  Franco-Prussian  war  in 


every  industry,  including  mines,  railroads,  1870,  and  adding  to  its  laurels  by  the  mar-  packets,  books  of  instruction,  bandages 
iron  works,  foundries,  and  amongst  all  velops  results  attained  in  the  Turko-  and  splints.  The  company  was  appealed 
the  civil  government  employees,  such  as  Russian  war  in  1878,  China-Japanese  in  to,  but  gave  no  encouragement.  We  had  nj 

police,  firemen  and  postal  employees.  It  1895,  Spanish-American  in  1898,  Boer-  monthly  meetings,  consisting  of  lectures 
was  these  men,  taken  green  from  the  British  in  1900,  and  the  most  brilliant  of  and  drills,  and  in  a  short  time  I  had  an 
workshop,  mine  and  railway  and  sent  to  all,  the  Russo-Jap  of  1905,  where  not  four  efficient  corps  of  first-aid  men  in  all  parts 
South  Africa  in  1900  during  the  Boer  out  of  one  thousand  wounded  Japanese  of  that  particular  mine.  Then,  the  1900 
war,  who  won  honor  and  renown  in  the  had  blood  poison  after  being  injured,  due  strike  coming  on,  interest  was  lost  and 
hospital  corps  and  had  special  mention  to  the  most  perfect  first-aid  ambulance  the  corps  became  extinct, 
in  the  surgeon-general’s  report.  corps  that  the  world  has  ever  seen.  It  was  not  until  the  summer  of  1905 

-  First  aid  in  America  did  not  arrive  that  I  succeeded  in  getting  any  coal  com- 

•Medlcal  director,  Pennsylvania  (^al  Com-  until  1897,  when  some  of  the  railroads  pany  to  take  up  this  movement  (although 
^mple  Iron  Company,  and  Surgeon  New  put  a  few  first-aid  supplies  on  their  trains  I  had  persisted  m  my  efforts  so  strenu- 
Penn.  *  Western  Railway,  Scranton,  certain  of  their  employees  books  ously  for  six  years  that  I  came  to  be 


of  instruction.  First-aid  to  the  injured 
societies  were  also  started  in  several  of 
our  larger  cities  about  this  time.  Canada 
organized  branches  of  the  St.  Johns’  .Am¬ 
bulance  Association.  With  the  assistance 
of  25  miners  employed  in  the  Delaware 
&  Hudson  Company’s  mine  at  Jermyn, 
Penn.,  in  1899,  I  succeeded  in  organizing 
the  first  aid  corps  for  mine  work  in 
America.  The  men  assessed  themselves, 
took  up  collections  and  bought  first-aid 


SECOND  ANNUAL  CONTEST  BETWEEN  THE  FIRST-AID  TEAMS  OF  THE  HILLSIDE  AND  THE  PENN.  COAL  COMPANIES 
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called  a  tirst-aid  “crank”),  when  W.  A. 
May,  general  manager  of  the  Pennsyl¬ 
vania  Coal  Company  and  the  Hillside 
Coal  and  Iron  Company,  engaged  me  to 
organize  a  first-aid  corps  in  each  of  the 
mines  under  his  management,  number¬ 
ing  about  40,  and  employing,  in  round 
numbers,  13,000  men.  The  following 
vear,  1906,  the  Temple  Iron  Company 
took  up  this  movement,  and  it  has 
gradually  spread  until  all  the  coal  com¬ 
panies  in  the  anthracite  region  of  Penn¬ 
sylvania  have  inaugurated  first  aid  in 
some  form  in  and  about  their  mines. 
Without  boasting,  I  feel  that  I  have  the 
honor  to  have  originated  this  humane 
work  in  the  coal  mines  of  America,  in 
1S99,  and  that  the  Pennsylvania  Coal 
Company,  the  Hillside  Coal  and  Iron 
Company  and  the  Temple  Iron  Company 
were  the  first  coal  companies  to  inaugu¬ 
rate  this  life-saving  work  in  a  syste¬ 
matic  way. 


ings,  thus  making  about  nine  hundred 
trained  first-aid  men. 

Employees  were  selected  along  the  fol¬ 
lowing  lines :  Men  who  are  in  and  about 
the  mine  all  day;  men  so  selected  as  to 
have  a  first-aid  man  in  each  section  of 
the  workings;  several  outside  men,  and 
especially  the  driver  of  the  ambulance; 
men  not  too  old  or  too  young;  men  who 
stay  with  the  company  and  not  transients ; 
some  intelligent  foreigners,  who  can 
understand  and  speak  English.  This  to 
include  all  classes  of  employees,  namely, 
inside  and  outside  foremen,  fire  bosses, 
driver  bosses,  engineers,  pump  runners, 
breaker  employees,  and  some  miners. 

Each  of  these  corps  met  and  adopted 
by-laws,  elected  its  own  officers  of  ad¬ 
ministration,  consisting  of  president,  vice- 
presidents  and  secretary,  who  administer 
its  affairs  under  the  general  direction  of 
the  company.  The  foremen  and  assist¬ 
ants.  in  and  outside,  and  fire  bosses,  were 


bandaging,  is  given,  stopping  hemorrhages, 
or  applying  temporary  splints;  this  lasts 
about  half  an  hour.  After  that  I  have  the 
men  themselves  practice  on  a  subject, 
going  through  such  actual  operations  as 
performing  artificial  respiration,  carrying 
the  injured,  dressing  wounds,  applying 
splints  to  fractures,  and  a  stretcher  drill. 
The  meeting  is  closed  with  an  “experi¬ 
ence”  session,  the  men  relating  actual  ex¬ 
periences  they  have  had  during  the  month 
past  in  dressing  injuries,  how  they  did 
it,  and  as  far  as  possible  the  results  ob¬ 
tained,  the  same  being  criticized  and  dis¬ 
cussed  by  all  the  members  present. 

Each  member  of  the  corps  is  sup¬ 
plied  with  a  first-aid  packet  (rubber 
cover),  which  he  carries  constantly  in  his 
working  coat,  and  wears  a  Red  Cross 
button.  He  is  also  supplied  by  the  com¬ 
pany  with  a  copy  of  my  little  First  Aid 
Hand  Book,  containing  simple  instruc¬ 
tions  and  illustrations  of  bandaging 


riKST-.MD  CORPS  CARRYING  AN  INJURED  MAN  OVER  OBSTACLES  AT  A  RECENT  ANNUAL  CONTEST 


Organization  and  Maintenance  of 
First-aid  Corps 

After  having  had  charge,  as  medical 
director,  of  the  organization  and  training 
of  first-aid  corps  for  three  large  coal  com¬ 
panies.  I  feel  that  I  can  in  no  better  way 
tell  how  to  organize  and  maintain  corps 
in  coal  mines  than  to  detail  the  system, 
plans,  methods  of  training,  etc.,  by  which 
they  are  kept  up  at  the  various  mines  of 
these  three  companies : 

The  mining  operations  of  the  three 
companies  were  first  divided  into  twelve 
districts,  each  of  these  districts  having 
several  collieries  and  a  number  of  open- 
ings :  a  general  foreman  or  superinten¬ 
dent  was  placed  in  charge  of  each  dis¬ 
trict.  and  this  official  arranged  for  a  suit¬ 
able  central  hall,  so  as  to  be  convenient 
for  all  the  men  in  the  district  as  a  meet¬ 
ing  place.  The  hall,  of  course,  is  large 
enough  for  practice  drills  and  stretcher 
work.  One  employee  in  twenty  was 
selected  and  invited  to  attend  the  meet- 


requested  to  have  at  least  three  of  the 
men  under  them  present.  Meetings  are 
held  in  each  district  once  a  month,  ex¬ 
cepting  the  months  of  July  and  August. 
The  time  of  the  meetings  is  from  7:30 
to  9:30  p.m.  Cards  are  given  each  mem¬ 
ber  with  the  place  and  date  of  each  meet¬ 
ing  during  the  year,  signed  by  the  gen¬ 
eral  foreman  of  the  district.  The  meet¬ 
ings  are  called  to  order  by  the  president, 
minutes  read  by  the  secretary,  and  then 
I  give  a  short  talk  on  first  aid,  illustrated 
by  charts,  diagrams,  X-ray  plates  of  frac¬ 
tures,  and  by  painting  the  location  of  the 
principal  blood  vessels  and  different  im¬ 
portant  organs  on  the  body  of  the  human 
subject  with  colored  craj'ons.  I  also 
illustrate  wounds  in  the  same  way. 

Course  of  Instruction 
The  lecture  is  short,  say  thirty  minutes, 
and  is  as  free  as  possible  of  medical  and 
technical  terms.  Following  the  lecture,  a 
demonstration  on  a  living  subject  in 


wounds  and  applying  dressings  to  frac¬ 
tures  ;  what  to  do  in  emergencies,  etc. 
The  book  is  of  pocket  size  and  contains 
not  quite  100  pages.  The  first-aid  men 
also  have  access  at  all  times  to  the  well- 
equipped  mine  hospital  rooms,  which  are 
provided  by  the  companies. 

This  program  is  varied  somewhat  at 
times  in  order  to  keep  up  attendance  and 
interest  (the  attendance  at  the  meetings 
being  semi-voluntary  on  the  part  of  the 
men),  by  having  inter-corps  contests,  or 
demonstrations  of  skill,  betw’een  teams  of 
five  men  from  different  mines;  judges 
are  appointed  and  render  decisions  in 
favor  of  one  team  or  another.  The  men 
also  arrange  for  and  have  smokers,  field 
days,  banquets  and  musical  entertain¬ 
ments  once  a  year,  which  do  much  toward 
arousing  enthusiasm  and  keeping  up  in¬ 
terest,  not  only  among  themselves  but  the 
general  public.  In  fact,  these  corps  can 
be  maintained  on  exactly  the  same  plan 
as  volunteer  fire  companies. 
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Contests  on  Field  Day 

We  have  once  a  year  a  general  contest, 
or  field  day,  which  while  not  absolutely 
essential  to  first  aid,  creates  ^  feeling  of 
friendly  rivalry  among  the  different  dis¬ 
tricts.  The  two  general  contests  of  the 
Pennsylvania  Coal  Company  and  the  Hill¬ 
side  Coal  and  Iron  Company,  held  in  1906 
and  1907,  views  of  which  are  shown  with 
this  article,  have  been  most  successful 
affairs  and  were  witnessed  by  large 
crowds,  including  nearly  all  the  prominent 
mine  officials  of  the  Lackawanna  and 
Wyoming  valleys.  The  brief  details  of  the 
one  held  in  Scranton,  Nov.  24,  1906,  I 
do  not  think  will  make  tiresome  reading. 

The  first-aid  corps  in  each  district,  of 
which  there  were  eight,  were  divided  up 
into  squads  or  teams  of  five;  they  elected 
one  man  captain,  and  preliminary  con¬ 
tests  were  held  in  each  district;  one  team 
w'as  selected  by  the  medical  director  from 
the  whole  corps,  and  two  local  physicians, 
who  acted  as  judges,  to  represent  the 
district  in  the  final  or  general  contest. 
This  contest  was  probably  the  first  com¬ 
petitive  public  exhibition  between  first-aid 
corps  held  in  connection  with  American 
mining.  Each  team  consisted  of  a  cap¬ 
tain,  four  men,  and  one  subject,  upon 
whom  the  demonstration  was  made.  The 
following  was  the  program  carried  out 
at  the  general  contest: 

Feat  No.  i.  Man  insensible  from  gas, 
totally  helpless.  One  man  to  pick  him  up, 
carry  him  50  ft.  to  good  air,  lay  him  down 
and  perform  artificial  respiration  for  one 
minute. 

Feat  No.  2.  Man  injured  in  lower  part 
of  body.  Two  men  to  form  four-handed 
seat  and  carry  him  50  ft. 

Feat  No.  3.  Man  injured;  leg  broken. 
Three  men  to  splint  his  leg  with  a  mine 
sprag  and  some  straw  or  hay;  make  tem¬ 
porary  stretcher  out  of  two  mine  drills 
and  two  coats,  and  carry  50  ft. 

Feat  No.  4.  Man  injured;  wound  right 
side  of  t^ple;  one  man  to  open  packet 
and  dress  wound. 

Feat  No.  5.  General  contest  of  eight 
teams.  Man  unconscious ;  wounds,  sim¬ 
ple  fracture  of  right  arm  between  elbow 
and  shoulder ;  crushed  foot  with  severe 
hemorrhage;  apply  tourniquet  for  bleed¬ 
ing,  splints  for  fracture,  perform  artificial 
respiration  for  one  minute,  place  on 
stretcher,  carry  50  ft.  over  car  loaded  with 
coal,  pile  of  mine  rock,  then  over  fence 
and  place  in  ambulance. 

Regulations  for  Judges 

The  following  regulations  were  made 
for  the  judges  in  determining  the  contest: 

1.  The  captains  of  the  teams  are  to 
draw  from  a  hat  ballots  which  are  to  be 
numbered  from  one  to  eight,  and  the 
teams  will  contest  in  that  order,  i.e.,  the 
team  drawing  No.  i  will  be  the  first  to 
contest,  and  so  on. 

2.  A  secretary  and  two  time-keepers 


shall  be  selected  on  the  grounds.  .\lso 
one  man  to  act  as  announcer. 

3.  The  secretary  in  keeping  his  records 
shall  designate  the  team  performing  by 
their  number  and  also  the  place  where 
they  are  from. 

4.  The  judges  shall  be  handed  slips 
of  paper  with  the  number  and  name  of 
each  team  at  the  beginning  of  each 
team  contest,  so  they  can  keep  notes; 
the  judges  are  also  given  slips  with 
number,  name  of  team  and  name  of  man 
or  men  taking  part  in  i,  2-  and  3-men 
contests. 

5.  The  judges  shall  arrange  a  pro¬ 
gram  from  the  circular  which  will  be  an¬ 
nounced  as  a  whole  before  the  contest 
begins,  and  it  will  also  be  announced 
again  plainly  and  distinctly  as  each  team 
comes  up  for  trial.  The  judges  shall  also 
mark  the  injuries  in  each  contest. 

6.  No  practicing  on  the  day  of  the  con¬ 
test  will  be  allowed. 

7.  Each  team  shall  have  the  same  trial 
and  shall  use  the  stretcher  furnished  on 
the  day  of  the  contest. 

8.  Each  team  captain  shall  select  men 
from  his  team  for  i,  2-  and  3-men  con¬ 
tests.  There  will  be  nothing  against  his 
selecting  himself  as  one  of  the  contestants. 

9.  It  will  be  announced  that  time  or 
speed  is  not  the  first  or  most  important 
consideration. 

10.  It  should  also  be  announced  that 
the  several  methods  of  one  man  carrying 
another  man  can  be  used,  but  should  the 
patient  or  subject  assist  by  using  his  own 
strength  to  rise  up  or  help  the  man 
carrjdng  him  the  trial  shall  be  barred. 
.\lso,  that  the  difference  in  .stretcher  drill 
shall  not  militate  against  the  team. 

11.  The  first-aid  packet  is  to  be  used 
in  open  wounds  and  stopping  hemorrhages. 

12.  The  following  obstructions  will  be 
used:  (a)  A  loaded  mine  car;  (b)  an 
ordinary  fence;  (c)  a  pile  of  mine  rock. 

Of  course,  the  above  program  and  rules 
can  be  varied  in  many  ways  to  suit  the 
occasion  and  conditions. 

Conditions  Essential  to  Success 

The  maintenance  and  effectiveness  of 
lirst-aid  corps  depend  largely  upon  the 
superintendent  and  mine  foremen,  for  it 
has  been  found  that  in  districts  where  the 
officials  were  passive  and  inactive,  the 
men  have  been  likewise  disposed :  but 
where  interest  obtains,  the  men  follow 
their  leader  and  take  hold  zealously  by 
faithful  attendance  at  the  meetings,  prac¬ 
ticing  among  themselves,  and  taking  in¬ 
terest  and  pride  in  the  work. 

The  cost  to  the  companies  is  not  large. 
The  men  seeing  that  it  is  for  their  benefit 
and  welfare,  donate  their  services.  The 
halls  for  practice  are  secured  at  low  cost. 
Materials  for  practice,  such  as  triangles, 
bandages,  wooden  splints,  etc.,  cost  little, 
the  same  material  being  used  over  and 
over  again. 

And  now,  in  conclusion,  aside  from  the 
humane  features  of  this  work,  namely. 


preventing  pain,  relieving  suffering,  fore¬ 
stalling  blood  poisoning,  making  quick  re¬ 
coveries  after  accidents,  and  sometimes 
saving  life,  we  must  have  in  mind  the 
effect  as  to  the  social  and  elevating  side, 
encouraging  a  more  friendly  feeling  be¬ 
tween  employer  and  employee,  and  a 
closer  relationship  between  foreman  and 
miner.  It  has  a  tendency  to  uplift  the 
men  morally,  and  since  no  race  or  creed 
is  recognized,  all  are  united  in  a  glorious 
and  humane  work  of  doing  good  to  their 
lellowmen. 


Jigging  Anthracite  Coal 


In  jigging  ordinary  anthracite  coal  that 
has  been  well  screened,  the  tank  should 
be  “slushed'  at  least  twice  a  day,  at  noon 
and  at  the  end  of  the  day’s  work.  With 
coal  that  contains  considerable  dirt,  such 
as  that  which  comes  from  pitching 
breasts,  in  the  southern  and  middle  coal¬ 
fields,  it  is  necessary  to  “slush”  more 
often,  sometimes  every  two  hours.  This 
precaution  should  not  be  overlooked,  since 
a  large  accumulation  of  dirt  under  the 
grate  prevents  the  proper  action  of  the 
water  as  well  as  endangers  the  grate, 
which  often  caves  in  if  the  dirt  is  allowed 
to  accumulate  under  it. 


Capital  Investment  Per  Ton 
of  Output 


The  amount  of  capital  invested  in  gen¬ 
eral  equipment  in  mining  anthracite  coal, 
is  calculated  by  one  of  the  operators  on 
the  basis  of  $200  per  ton  of  daily  output; 
that  is,  if  a  plant  is  calculated  to  produce 
1500  tons  per  day  the  requisite  capital 
would  be  $300,000.  In  cases,  however, 
where  lower  seams  are  to  be  developed, 
the  capital  may  have  to  be  increased  to 
$500,000  for  a  capacity  of  1500  tons  per 
day.  This  is  particularly  true  in  the  Wy- 
cMuing  valley. 


In  mining  seams  pitching  over  30  deg. 
a  large  part  of  the  coal  mined  is  left  in 
the  breast,  the  amount  of  coal  loaded  into 
the  cars  being  such  as  to  give  the  miner 
and  laborer  enough  room  to  carry  on  min¬ 
ing  and  build  the  manway.  In  this  sys¬ 
tem  of  working,  two  miners  are  often  em¬ 
ployed  and  their  earnings  are  equally  di¬ 
vided  between  them.  When  mining  com¬ 
paratively  flat  beds,  one  miner  usually 
drives  the  breast  with  the  aid  of  his  la¬ 
borer  ;  the  latter  gets  one-third  of  the 
gross  earnings  of  the  miner.  The  average 
rate  at  which  a  miner  can  drive  a  breast 
is  one  yard  per  shift  for  a  24-ft.  room  in  a 
4-ft.  seam. 


The  French  Government  has  resolved  to 
confer  crosses  of  the  Legion  of  Honor  on 
the  engineers  who  distinguished  them- 
selv'es  in  the  great  Courrieres  disaster  in 
I90<>. 


